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PREFACE. 


TriE object of tins work is so Jully given in tlio title-page, that 
little more remains to be said in the preface. 

Beginning with the simplest and most- nat«'al 1‘orm of habita- 
tion, namely, a burrow in the ground, the work proceeds in the 
following order : — 2d, those creatures that suspend their homes 
in the air; 3d, those that are real builders, forming their domi- 
ciles of mud, stones, sticks, and similar matcuials ; 4lh, those 
which make their habitations beneath the surface of the water, 
whether salt or fresh; 5th, those that live sf^eially in com- 
munities ; Gth, those which arc parasitic upon animals or plants ; 
7th, those which build on branches. The last chapter treats of 
miscellanea, or those habitations which could not be well classed 
in either of the preceding groups. 

In all these classes a definite order has been preserved, the 
Mammalia having precedence, and being followed in regular 
order by the other members of the group. Thus, in the first few 
chapters, which treat of the Burrowers, the following system 
has been obsciwed : — First comes Man, the chief of all the 
mammalia, and in due zoological order follow the Moles and 
Shrews, the Foxes, the Weasels, the Rodents, and the Edentates. 
The White Bear alone is removed from its legitimate place, on 
account of its singular habitation in the snow. The Burrowing 
Birds come next in order, those which ])UTrow in the eaith 
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taking piecedcnce of thoRO which make holes in wood. Burrow- 
ing Eeptiles follow next in order ; and then come the Burrow- 
ing Invertebrates, headed by tlie Crustacea. The same system is 
followed throughout, so as to give the reader a clear and definite 
idea of the subject. For this re^sun, a table of contents is 
appended to the work, as well as an alphabetical index ; the 
one to enable the reader to form a general conception of the 
subject, and the other to enable him to find out any particnlar 
creature. 

On perusing the work, the attentive reader will probably 
discover that various animals are placed in one class when they 
might very well lie in another. Tlio reason is, that many 
creatures, sucli as tlie wasp, the ant, the squirnil, &c., might 
with equal propriety find a place in several of tlieso classes, and 
1 liave therefore placed them in that class of which some pc'cu- 
liarity in nest-making renders them, fit illustrators. 

I must now return my tlianks to the many friends who have 
assisted me in the work, hy the loan or gift of sp(‘cinicns, or by 
affording valuable information. Among them I must especially 
mention J. (1oult>, Esq., Avho kindly took an interest in 
ornithological portion of tlic work ; F. Smith, Esq., of the British 
Museum; and the late Chakles Wateeton, Esq., wIjo pia- 
initted me the use of liis mur.oimij and g’avc me much interesting 
and useful information. 
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HOMES WITHOUT HANDS 


CIIAFTER I. 

nuunowiNG mammalia. 

Introduction— AN as a I^iinwcr— The Molk and its Dwolliuf/— Diniciiliy of 
observing its Habits— (Join} dicailcd structure of its Fortress, and its Uses — 
Character of the Mole — Adajitation of its Form to its mode of IJfe— Coinmoii 
Objects— The SiiiiEW Mole, KLicriiANT Shhkw, and Musk Hat— T he Auotkj 
F ox — Structure of its l.*inibs — Form of its lJurrow -Its Character, Fur, and 
FJesh — The common Fox — Mode of Burrowing and economy of Labour— The 
young Family — The Weasel, and some of its Habits -The Badoer and its 
Burrow — The rjiAiiiin Doo, or Wlsii-ton-Wisii — Dog-towns— Unpleasant 
Intmdcrs — ^'Phe liAuniT, and the Warren —Sclf-sacrUico - Study of animal Life 
— The CiiirriNG Squiuuel — C urious form of its Dwelling— Its subtewanean 
Treasures — Tlie Woodchuck, tlio 1 ’ouched llAr, the Camas Kat, the Molk 
Hat, and the Sand Mole — T lic White Beau— I ts curious Dwelling — Snow as 
a Sliclter — The ricinciAco— Its Form, Armour, and Burrow — TJie Armadillos 
and their Habits — The Manis— T he Aard Vark, its Foo<l and Dwelling —The 
Mallancong— I ts strange Habits and its Burrow — The 1 \ji:cuj'JNE Ant-Kater 
—I ts burrowing Towers. 

A t some period of tlieir existence, many of the higher 
animals rccpiire a Home, either as a shelter from the 
weather, or a defence against their enemies. Of all forms of 
liabitatiun, the simplest is a burrow, whether beneath tlie surface 
of the ground, or into stone, w'ood, or any other substance. 

The lowest grades of liuinan beings ai'e found to adopt this 
easy and simple substitute for a home, and tlie Bosjesmaii of the 
Cape, and the '‘Digger” Indian of America, alike resort to so 
obvious an expedient. If the country be ciaggy and moun- 
tainous, a casual cleft or boUow affords a liabitation exactly 
suited to a race of mankind who liave never undergone any 
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training in industry, who never exert themselves until forced to 
do so by some imperative demand of nature, and who reduce 
such exertion to the minimum of labour which some present 
emergency requires. 

Such debased tribes of humanity will occasionally adapt to 
their current circumstances the hole or crevice in which they 
take up their residence, and which can scarcely be called a home. 
No domestic associations hang around the habitation of the 
earth-dweller. The cave in which he dwells, or rather, in which 
he sleeps and shelters himself from inclement weather, possesses 
none of the thousand little amenities which constitute the home 
of man when even partially civilized. It is hallowed by no 
domestic joys, sanctified by no domestic trials, and those who 
take casual shelter therein know nothing of those ‘'homely'* 
feelings which in ancient times made the hearth an inviolable 
sanctuary, and which were outwardly symbolized by the Lares 
and Penates that surrounded the sacred spot. The inhabitants 
may adapt for the present, but they make no arrangements for 
the morrow, and, indeed, their memories seem to be as forgetful 
of the past and its lessons as their minds are incapable of fore- 
thought for the future. 

They may possibly remove a stone which incommodes them 
while they seek repose, if, indeed, they cannot contrive to 
arrange themselves so as to save the trouble of removing 
it; and if the labour should not be severe, i.e, if the whole 
tribe need not do more work in a day than an English workman 
will perform in an hour, they may possibly enlarge or slightly 
alter their subterranean home. 

Civilized man may, and does frequently, employ the rocky 
cavern as his dwelling-place; but with this difference, that 
he converts the rude cavern into a permanent home. Some 
of my readers have probably seen those curious rock-houses in 
Derbyshire, which have been hollowed out of the solid sandstone, 
and present to the astonished traveller a view of windows and 
doors cut into the face of the rock, and of a chimney just project- 
ing out of the level ground above. Local traditions report that 
this peculiar construction was intended for the purpose of afford- 
ing gratuitous nourishment to the inhabitants, who were sup- 
posed to feed on the hares, rabbits, lambs, and other creatures 
that stumbled over the chimney top and fell into the fire below. 



UNDERGROUND RESIDENCES. 


3 


Except, however, that the walls of these houses arc carved 
from the living rock, instead of being built up by successive series 
of stones or bricks, there is nothing in them which differs from 
tlie ordinary dwellings raised by builders, so that in reality 
iliey liave little in common with the rock liabitations of savage 
tribes. 

If the country in which the earth-dweller is placed should 
not be of a rocky or stony chamctor, affording no caverns already 
excavated by the hand of nature, the savage is obliged to do vio- 
lence to his temperament, and to set to work. Furnish ed as he is 
with the most miserable of tools — ^liis usual implement, a stick 
witli a sharpened end charred in the fire to make it harder — he can 
make but little progress, liurnble though the task may be. The 
sandy nature of the soil in which bo is generjilly placed offers 
but little resistance to the rude tool with which he labours, and 
as the savage is content with a mere nj;)Dlogy for a dwelling-place, 
liis task is soon accompli shed. If ho desires to be peculiarly 
comfortable, he may stick a few dried bushes on the windward 
side of the hole, and hang a skin on them ; but it is only on 
very wet and windy days that he will take so much trouble. 

All subterranean dwellings are not of this simj)le nature. 
The underground palaces of India are wonderful examples of 
workmanship ; but then they are nothing more or loss tliau 
buildings placed below the level of the ground, and inhabited in 
tlie hot seavson by the luxurious. Even in such cases, however, 
the inherent defects of an underground dwelling make them- 
selves ])ainfully apparent. The rooms, though cool, are close 
and depressing in the extreme. Ventilation cannot be properly 
accomplished — the coolness is but the damp chilliness of a cellar, 
and brings no invigorating freshness to the languid frame, so 
that the edifice is only inhabited occasionally for the sake of 
grandeur, and the owner gladly retreats to the upjier air, where he 
seeks the needed coolness by means of fans and evaporating water. 

Human habitations, however, do not come wdthin the scojie 
of the j)resent work, which is restricted to those homes that are > 
constnicted without the aid of hands, and arc planned, not by 
reason, but by instinct. We pass, therefore, from the handiwork 
of man to those dwellings which are constructed with feet or 
jaws or beaks, and which are never marred by incompetence or 
improved by practice. 
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KOltTRKHS OF THE WOLE. 


Of all the mammalia, the ]\Iole is entitled to take the first 
place in our list of burrowers. 

This extraordinary animal does not merely dig tunnels in the 
ground and sit at the end of them, but forms a complicated 
subterranean dwelling-])! ace, with chambers, passages, and other 
arrangements of wonderful completeness. It has regular roads 
leading to its feeding-giwnds ; establishes a system of com- 
munication as elaborate as that of a modern railway, or to be 
more correct, as that of the subteiTanean iietwoi'k of metropolitan 
sowers ; and is an animal of varied accomplishments. 

It can run tolerably fast, it can fight like a bulldog, it can 
capture prey under or above ground, it can swim fearlessly, and 


THE MOLE. 


5 


it can sink wells for the purpose of quenching its thirst It is, 
indeed, a most interesting animal, and our comparatively sniall’ 
knowledge of its habits gives promise of much that is yet to W 
made known. 

Take the Mole out of its proper sphere, and it is as awkward 
and clumsy as the sloth when placed on level ground, or the 
seal when brought ashore. Eeplace it in the familiar earth, and it 
becomes a different being, — full of life and energy, and actuated 
by a fiery activity which seems quite inconsistent with its dull 
aspect and seemingly inert form. The absence of any external 
indication of eyes communicates a peculiar dulness to tlie crea- 
ture's look, and the peculiar formation of the fore limbs gives an 
indescribable awkwardness to its gait. 

I have always taken much interest in this animal, and have 
watched many of its habits, as far as can be done under the very 
untoward circumstances that always must exist when the animal 
to be watched is essentially subterranean in its habits. The 
Mole cannot develop its nature unless it is buried below the 
surface of the ground, and wdien it is there, we cannot see it. 
Many marine and aquatic animals can be tolerably watched l)y 
placing them in the aquarium; but when they take to burrowing, 
they put an effectual stop to investigation. 

To catcli a living Mole without injuring it is not an easy task, 
and when it is caught, the duty of supplying it with food entails 
so severe a labour, and necessitates such very early rising, that 
no one can hope for success who does not combine persevonunce, 
[)atience, and resolution. 

Dull and sombre as the Mole appears to be, it is by far tlio 
fiercest and most active mammal within the British Isles. Indeed, 
so remarkable is it for both those qualities, that I doubt whether 
the great ferm of tropical climates can equal it either in ferocity, 
activity, or voracity. We need not pity the Mole for the dull 
life wdiich w^e suppose it to lead below the ground. There the 
Mole is happy, and there only can it develop its various capa- 
bilities. We must not judge other beings by ourselves. We are 
apt to envy the swallow for its sunny flight through the air in 
chase of flics, and to pity the Mole for its darkling passage 
through the earth in chase of worms. Yet, there is no doubt 
but that both beings receive equal pleasure in carrying out the 
ol>ject of their existence, and that the Mole feels no less gratifica- 
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tion in the capture of a worm, than the swallow in the capture 
of a fly. Such, at all events, is the inference which is to be 
drawn from the manner in which the Mole acts when it has 
seized a worm ; for no one can witness the active eagerness with 
which it flings itself upon its prey, and the evident enjoyment 
witli whicli it consumes its hapless victim, without perceiving 
that the creature is exultantly happy. 

The notion that worms must be miserable is a very natural 
one. A very little boy of my acqnaintance was lately excusing 
some contemplated acts of cruelty towards worms, by saying 
that they were already in misery under the stones, and therefore 
that a little more pain would not be of much consequence to them. 

We all know that the Mole burrows under the ground, and 
that it raises tljoso little hillocks witli whicli we arc so familiar , 
but wc do not generally know the exhuit or variety of its tunnels, 
or that the animal works upon a regular system, and does not 
burrow here and tliere at random, llow it manages to form its 
burrows in such admirably straight lines is not an easy problem, 
because it is always in black darkness, and we know of nothing 
which can act as a guide to the animal. As for ourselves and 
other eye-possessing animals, to walk in a straight line with 
closed eyelids is almost an impossibility, and every swimmer 
knows the dilficulty of keeping a straight course under water, 
even with the use of his eyes. 

The ordinary mole-hills, wliich are so plentiful in our fields, 
present nothing particularly wortliy of notice. They are tlie shafts 
through wliich the quadrupedal miner cycctsthe materials wliich 
it lias scooped out, as it drives its many tunnels through the soil, 
and if they be carefully ojieiied after the rain has consolidated 
the heap of loose material, nothing more will be discovered than 
a simple hole leading into the tunnel. But let us strike into one 
of the large tunnels, as any mole-catcher will teach us, and follow 
it up until we come to the real abode of tlic animal. 

A section of this extraordinary habitation is given in the 
illustration. The hill under which this domicile is hidden is of 
considerable size, but is not very conspicuous, because it is 
always placed under the shelter of a tree, a shnib, or a suitable 
bank, and would not he discovered hut by a practised eye. The 
subterraneous abode within the liillock is so remarkable that it 
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involuntarily reminds the observer of the well-known maze, with 
which the earliest years of youth have been puzzled throughout 
many successive generations. 

The central apartment, or keep, if we so term it, is a nearly 
spherical chamber, the roof of which is nearly on a level with 
the earth around the hill, and therefore situated at a considerable 
depth from the apex of the heap. Around this keep are driven 
two circular j)assages, or galleries, one just level with the ceiling 
and the other at some height above. The upper circle is much 
smaller than the lower. Five short descending passages connect 
the galleries with each other, but the only entrance into the 
keep is from the upper gallery, out of which three passages lead 
into the ceiling of the keep. It will be seen, therefore, that 
when a Mole enters the house from one of his tunnels, he has 
first to get into the lower gallery, to ascend thence to the upper 
galloiy, and so descend into the keep. 

There is, liowever, another entrance into the keep from below. 
A passage dips dowmwards from the centte of the chamber, and 
then, taking a curve upwards, opens into one of the larger 
tunnels, or high roads, as they have been appropriately termed. 
It is a noteworthy fact, tliat the high roads, of which there are 
seven or eight, radiating in different directions, never open into 
the gallery opposite one of the entrances into the upper gallery. 
The Mole, therefore, is obliged to turn to the right or left as soon 
as it enters the domicile, before it can find a passage to the 
upper gallery. 

By continual pressure of the Mole's fur, the walls of the 
fiassagcs and tlie roof of the central chamber become quite 
smooth, hard and polished, so that the earth will not fall in even 
after the severest storm. 

The use of so complicated a series of cells and passages is 
extremely doubtful, and our total ignorance on the subject 
affords another reason why the habits of this wonderful animal 
should be better studied. The only object that can at present be 
surmised is, that the rightful owner of such a stronghold may 
rest safely in his middle chamber, tasting the reward of repose 
which sweetens labour, and that in case of alarm, he might 
escape through cither of the many passages which surround his 
1 do not know, however, whether the Mole always retires 
to his fortress in order to rest, but ratherimagine that he contents 
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with lying in the high road. Such, at all events, seeins 
to be the opinion of professional mole-catchers, who tell me that 
the Mole works and rests at regular intervals <rf three hours, 
making no distinction whatever between day and night. 

Wonderful as is this subterranean habitation, it is not tlie 
only one which is constructed by the animal. It may be well 
adapted to a solitary individual, but it is not at .all suited for a 
family, for whom a more extended nursery must be provided. 
The nursery is much simpler than the habitation, consisting 
merely of a large chamber, in which is laid a considerable mass of 
dried grass, i he young blades of corn being sometimes employed for 
tliat purpose. The Mole chooses for this purpose the spot where 
two or more passages intersect each other, so that in case of 
alarm, the mother and young may escape in the direction which 
seems farthest removed frotu danger. This nursery is almost 
invariably placed fit some distance from the fortress. 

About tlie middle of June, or commencement of July, the 
TMolcs begin to fall in love, and are as furious in their attach- 
nients as in all other phases of their nature. At tliat time, two 
male Moles cannot meet without a mortal jealousy, and they 
straightway begin to fight, scratching, tearing, and biting with 
such insane finy, tliat tlicy seem to be unconscious of everything 
but the heat of battle. Not content with fighting in tlieir 
barrows, they often emerge into the open air, and may then be 
caught without tlie least dimculty. A few days before writing 
tliis account, I hoard that a pair of Moles were thus taken in 
tlio fields near Eritli, and one of my friends made a similar 
cni^tiire on Shooter’s Hill. 

Indeed, the whole life of the Mole is one of fuiy, and he eafs 
like a starving tiger, tcfiring ami rending his prey with claws and 
teeth, and crunching audibly the body of tlie worm between tlie 
sharp points. Some writers say that the Mole eats snails and 
other molluscs, but I am disposed to doubt that assertion. I 
have kept several Moles and never saw them eat anything but 
worms. They even rejected the julus millipede, kicking it aside 
with utter contempt. 

It IS also asserted that the Mole skins the worm before he eats 
it, stripping the skin from end to end, and squeezing out the 
contents of the body.” To pixive a negative is proverbially a 
difiicuH task, and therefore I will not venture to sny that the 
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Mole does not trouble himself about stripping off the slun of the 
worm. I do not see how he could do so, for even with the assist- 
ance of knives, scissors and forceps, such a task presents many 
difficulties, and how the Mole is to succeed in such an under- 
taking with no tools but his teeth and claws, I cannot comprehend. 
No Mole that I have ever seen, gave the slightest indication of 
skinning or emptying the worm, but pmcceded without the least 
ceremony to devour the writhing prey, and then looked out for 
another victim. 

It is liardly possible io conceive, nnd quite impossible to 
describe the fury witli which the IMole cats. It hunches its 
back ill a most curious manner, r(‘tracts the head bciwoon the 
shoulders, and uses its fore paws to assist it in pushing the 
worm into its jaws. In tins respect there is a singular ivsoni- 
Idanco lictwcsm the Mole and the carnivorous clielodiiios of 
America. I have ki'pt sevi'nd of them, and liave always noticed 
that they ate exactly aftf'r the fasliion employed }>y the Mole, 
S('iziiig their food in lh(‘ir jaws, and tearing it to piee<*s by the 
aid of the ainusl fore paw's— one foot being ap])lied at each side 
of the month, so as to push the food forwards, while the head 
diaws it l)a(‘k. 

How the ^lole assumes this peculiar attitude \ cannot con- 
ceive. I have often S(‘en it engagi'd in eating, and liave .sk(‘t(jhed 
the creature while so onqiloyed ; but, wben tbc Mole lias bemi 
dojid, I bavc Ikmmi nnabic io place it in llio ])r()per attitude, 
tbougli anxious to do so in older Unit the artist might be able to 
make bis drawing i)ro})eily. 

Fiom seeing the animal eat, 1 can readily concidvo the fury 
until wbieli it must lie animated wben it fights, and can peHectly 
apjm'ciato tlic trutli of tlie assm-iion, that it lias been oli.sened 
to fling itself upon a small bird, to tear its body and to 
devour it wdiile still palpitating with life. 

Nothing short of this fiery energy could sustain an animal in 
the lifelong task of forcing itself through the solid (‘aitb ; and 
it may well bo imagiiuMl tliat wben two male MoI(‘s of equal 
strength liappon to meet, tlic combat must be of the most 
furious kind. 

To those who are accustomed only to look at animals from 
their own stand-point, tbe.so battles may appear too insignifi- 
cant to attract attention; but to the (*ye of a naturalist, who 
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iiistixictivsly identifies himself with the nature of the animals 
which he is observing, these combats lose all their insignificance, 
tad even partake in some degree of the sublime. Size is only 
of relative importance i and, in point of fact, a battle between 
two Moles is as tremendous as one between two lions, if not 
more so, because the Mole is more courageous than the lion, 
and, relatively speaking, is far more powerful and armed with 
weapons more destructive. 

Magnify the Mole to the size of the lion, and you will have 
a beast 'more terrible than the world has yet seen. Though 
nearly blind, and therefore incapable of following prey by sight, 
it would be active beyond conception, springing this way and 
that way as it goes along, so as to cover a large amount of 
space, leaping with lightning quickness upon any animal which 
it meets, rending it to pieces in a moment, thrusting its blood- 
thirsty snout into the body of its victim, eating the still warm 
and bleeding flesh, and instantly searching for fresh prey. 

Such a creature would, without the least hesitation, devour 
a serpent twenty feet in lengtli, and so terrible would be its 
voracity, tliat it would eat twenty or thirty of such snakes in the 
course of a day. With one grasp of its teeth and one stroke of 
its claws it could tear an ox asunder ; and if it should happen 
to enter a fold of sheep or an inclosure of cattle, it v^ould kill 
tliein all for the mere lust of slaughter. Let, then, two of such 
animals meet in combat, and hoAV terrific would be the battle. 
Fear is a feeling of which a Mole seems to bo unconscious ; and 
when fighting with one of his own species, he gives liis whole 
energies to the destruction of his opponent, without seeming to 
heed the injuries which are inflicted upon himself. 

From the foregoing sketch the reader will be able to estimate 
the extraordinary energies of this animal, as well as the w’ondcrful 
instincts with which it is endowed. 

What a surprising effort of intuitive skill is shown in the 
fortress, with its central cliamhcr and the circular galleries that 
surround and defend it. How enormous is the space of ground 
which a single Mole covers with its network of roads and 
galleries, driven in every direction from the fortress, and sunk at 
various depths, according to the state of the ground and the 
position of \hi) worms. Sometimes it burrows along just at the 
surface of the ground, its back visible as it passes along, and so 
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making a shallow trench rather than a tunnel. Sometimes, as 
in very dry weather, it is obliged to dive deeply into the earth 
before it can find the worms, which detest drought, and cannot 
exist but in damp situations. 

How marvellous is the amount of muscular power that is con- 
centrated into so small a space. Every one who has worked at 
digging a pit is well aware of the labour involved in his under- 
taking, even with the aid of crowbar, pickaxe, and spade. If the 
reader should happen to have excavated a cubic yard of earth, he 
will know by experience the amount of muscular exertion that 
is required for the task, and will be the better able to appreciate 
the tremendous powers of the Mole, which is able to drive its 
tunnels so rapidly through the solid earth, and to throw up at 
short inteivals tliose well-known mole-hills, which contain as 
much earth as would make a heap twelve feet in height and 
twenty feet in diameter, were a man to be the workman instead 
of the Mole. 

On looking over tlie of burrowing mannnalia, ilie ()])S(wver 
cannot but be struck with the wonderful manner in wliich tluy 
emerge from the eartli with unsoiled fur. This capability is tho 
more remarkable in the animal now under consideration, because 
it is continually engaged in making new tunnels, and is not 
content merely to i)ass up and down a passage already excavated. 
The sides of the passages, wdiich arc popularly known as tlic 
high roads, arc by degrees worn quite smooth by the attrition of 
the Mole’s body, so that in them there is little danger of injury 
aecruing to the fur. But that an animal should be able to pass 
unsoiled through earth of all textures is a really reniarkahle 
]>heno7nenon, Avhich is partly to be exj>lained by the character 
of the hair, and partly l>y that of the skin. 

The hair of the Mole is notable for its vedvety aspect, and its 
want of '' set.” The tips of the hairs do not point in any par- 
ticular direction, but may be pressed equally forwards or back- 
wards or to eitlicr side. Tlie microscope reweals tlie cause of 
this peculiarity. The hair is cxtrem(3ly fine at its exit from the 
skin, and gradually increases in thickness. When it has reached 
its full width, it again diminishes. This alternation of temiiiy 
and thickness occurs several times in each hair, and gives the 
peculiar velvei-like texture willi wliicli we are all so familiar. 
There is scarcely any colouring matter in the slender portions of 
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the hair, and the characteristic changeability of the blackish- 
brown hues is owing to this structure. 

Perhai)s the reader may not have noticed that when the fur of 
the Mole has been thoroughly cleansed, it has a strong iridescence 
in certain lights, assuming various beautiful tints, among which 
a ruddy copper is the most prevalent. 

Another reason for the cleanliness of the fur is the strong, 
though membranous muscle beneath the skin. While the Mole 
is engaged in tunnelling, particularly in loose earth, the soil falls 
upon the fur, and for a time clings to it. But, at tolerably 
regular intervals, the creature gives the skin a sliai*p and power- 
ful shake, which throws off at once the whole of the mould that 
has collected upon the fur. Some amount of dust still retains its 
hold, for, however clean the fur of a Mole may seem to be, if the 
creature be jdaced for an hour in water, a considerable quantity 
of earth will be dissolved away, and fall to the bottom of the 
vessel. The improvement in the fur after being well washed 
with soft tepid water and soap, is almost incredible. 

Many persons have been striudc with such admiration of the 
fur of the Mole, that they have been desirous of having a 
number of the skins collected and made into a waistcoat. This 
certainly can be done, but is not a commendable plan, for the 
garments thus made are very hot, so that they can only be worn 
in winter; tlu^y are very expensivo, costijig from two to three 
pounds, and they possess but little lasting powers. There is also 
a Avoiulerfiilly strong smell about the Mole; so strong, indeed, 
that dogs will sonu'tiines point at Moles instead of game, to the 
great disgust of their masters. This odour adheres obstinately 
to tlic skin, and even in furs, which have been dried for more 
tlian ten years, I have noticed this nnploasant savonr. 

The Mole is one of those animals which, like the sloth, arc 
formed expressly for the condition of life in which they arc 
placed. There are many burrowing animals, but the Mole is 
emphatically tJic biuTower, the very type of a creature which is 
intended to pass the whole of an active existence under ground. 

I say an active existence, because there are many otlior creatures 
which load a subterranean life, but which are comparatively' 
quiet and listless during their sojourn underground. But the Mole 
absolutely riots in the exuberance of animal spirits and muscular 
activity, passing through the earth almost like a fish throimh 
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the water, md giving to its strange, and apparently sombre 
life, a poetry and an interest which we fail to find in the lives of 
many creatures more richly endowed with external beauty. 

Lot me recommend the reader to procure, or at all events to 
examine, the skeleton of a Mole, and to note the wonderful 
structure by wliich such efieets are produced. The enormous 
shoulder-blades, projecting far above the spine, the short, 
bowed, and powerful bones of the fore limbs, the wide, flattened 
palms, and the strong, sharp, and curved claws, look almost 
like a miniature model of some machine invented for the purpose 
of tearing the stubborn earth. 

See how all the power is thrown into the fore quarters, while 
the hind quarters are feeble, and, in comparison, common-place. 
See how enormously strong must be tlie muscles of the neck, 
wliere the ligament (popularly called the paxwax) is Imrdened 
into bone. The nose, too, is furnislicd wiili an accessory bone, 
which projects into tlie snout, and gives it that combined strengtli 
and mobility wliich distinguislies the creature. Immediately 
after death the snout of the Mole is flexible and elastic, spring- 
ing back when bent, as if cut from solid India-rubber. But in 
a very few hours it becomes stiff, unsightly, and sbrivelled, and 
loses all its ])lunip rotundity. Once lost, this is never restored. 
You may imimu’se the Mole in water as long as you like, but as 
the shrivelling is more from witlrin than without, the moisture 
fails to penetrate the tissues, and to enable thein to regain their 
jiristine contour. As to stuffed specimens, I never yet saw one 
in a museum that gave much idea of the animal, and the snout 
in ])artic\ilar, is always crunqiled, black, and withered. 

Ill order to give greater sjiread and power to the fore j)aws, 
there is an accessory bone shaped something like a sickle, pro- 
jecting from the carpus, and it will be found that in this extra- 
ordinary animal still exist certain remarkable peculiarities of 
structure, wliich arc seen in no other living form, but have been 
discovered in the fossil skeletons of animals long extinct. 

I have given much s])acc to the Mole on account of its many 
claims to our notice. Had the creature Ix^en a rare and costly 
inhabitant of the tro])ics, how deep would have been the interest 
which it excited. How the scientific world would have crowded 
to see the maiTellous structure of a skeleton wherein arc several 
accessory l)ones, and wliich exhiliits ];M3cu]iaritie.s hitherto found 
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only in fossil remains. How great would have been the admi- 
ration evoked by its soft, velvet-like fur, its tiny eyes deeply 
hidden in the fur, so as to be sheltered from the earth through 
which the animal is continually making its way, the strange 
mixture of strength and softness in the palms of its fore feet, 
and the elastic springiness of its nose. 

But, because it is a native of our own country, and to be found 
in every field, there are but few who care to examine a creature 
so common, or who experience any feelings save those of con- 
tempt or disgust, when they see a Mole making its way over the 
ground in search of a soft spot in which to burrow, or pass by 
the place where the mole-catcher has strung up liis victims on 
the trees as Ix)uis XI. was accustomed to suspend the bodies of 
those who had committed the crime of trespassing on the royal 
domains. For my own part, I am but too glad that such won- 
derful beings are common, and am thankful for so many oppor- 
tunities of studying the works of Him who has made the lowly 
Mole as carefully as the lordly man. 

Thebe are many other burrowing animals allied to the mole ; 
and although it will be impossible to give illustrations of their 
burrows, they ought not to be passed by without a casual 
notice. 

The Shrews, for example, are among the borrowers, and 
although their eyes are full and round, their fore quarters of 
ordinary proportions, and their fore feet of the usual shape, there 
is something about the head, with its long mobile snout, which 
strongly reminds the observer of the same member in the mole. 
These pretty little creatures reside within their bun-ows during 
the day, and are therefore seldom seen in a living state, except 
by those wlio are in the habit of traversing the country by night 
in search of specimens. Dead Shrews arc common enough, 
having probably been killed by predatory animals, but left un- 
eaten on the ground, in consequence of the powerful odour which 
they evolve. 

At the end of the burrow the Shrew makes its nest, which is 
composed of dry grasses and other herbage, and is of a partly 
globular form. 

The Shrew Mole of FToith America {Scalops aquatictis), is one 
of the best burrowers among this family, scarcely yielding to tlie 
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mole itself in the extent of the tunnels which it excavates. Like 
the mole, it drives its burrows below the surface of the ground, 
throws up hillocks at intervals, and feeds chiefly on earthworms. 
The eyes of this creature are very minute, and deeply liidden in 
the soft fur. Unlike the mole, however, it is in the constant 
habit of coming to the surface of the ground, and passing into the 
full blaze of the noontide sun. At that time of day the animal 
may be caught by driving a spade under it, so as to cut ofi‘ its 
retreat, and by flinging it to some distance from its tunnel. 

Mr. Peale mentions that a Shrew Mole in his possession was 
able to bend the snout to such an extent as to force food into 
its mouth. The European mole, flexible as is its mobile snout, 
possesses no such power, but is obliged to perform that task 
with its fore paws. 

Then, there is the Elephant Shrew of Southern Africa 
{Macroscelides a tliick-furred, long-snouted, sliort-eared 

buiTower, which has a rather remarkable method of sinking its 
tunnels, first boring a ncjirly perpendicular shaft, and then 
driving its burrow at an angle. It is not so devoted to a sub- 
terranean existence as either of the preceding animals, and loves 
to come out of its bun'ow and bask in tbe genial sunbeams. It 
is, however, as wary as the rest of its kindred, and at the least 
alarm darts off to its subterranean fastnesses. While basking in 
the warm rays, it generally sits erect, facing tbe sun, so as to 
receive every ray. 

Our last example of tlie Slirews is the mmarkable animal which 
is popularly called the Musk Eat {Myogalca moschata), though 
it is an insectivorous animal, and far removed from the rodents. 
The river Wolga is tlie favourite resort of this curious quadruped, 
wliich seems to hate dry land as much as the beaver, and to 
spend the greater part of its time in the water. The Musk 
Eat is an admirable burrower, making its tunnels of consider- 
able length, some of them extending to a distance of twenty 
ftiet. There is only one entrance, which is always below the 
water ; and the burrow rises gradually upwards, so that at the 
extremity the animal is lodged on diy ground. It is instinctively 
careful to avoid too close a proximity to the surface of the earth, 
lest the roof of its home might fall, and disclose the interior to 
the unwelcome light. 

The odour which has already been mentioned as belonging to 
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all the members of tliis family, is in the Musk Hat so powerful as 
to raise the animal into an article of commerce, the musky scent 
being nearly as powerful as that produced by the musk deer, and 
the perfume obtained at a much cheaper rate. The well-known 
Musk Rat of India belongs also to this odoriferous family. 
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IIIB I ox is a woll-know)i buri owtr, its ' eartlj ’ beiog familiar 
to many by sight, and to all by name. 

Few pei-sons, who do not know llio history of the Fox, would 
believe it to be capable of forming excavations of sneb extent. 
The fore feet of the mole are cleai'ly fonned for digging, their 
sharp claws penetrating the earth, their broad palm's acling as 
rfiovels, and their powerful muscles giving the needful force 
These limbs are essentially used for digging, and arc but little 
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employed as meaus of locomotion. But the Fox is an adinirahle 
runner, as any hunter can avouch, and its fore lirnhs are formed 
for speed and endurance, their length enduing them with the 
one quality, and their muscular lightness uith tlie other. Yet, 
just as the digging limbs of the mole are used for locomotion, 
and enable the animal to proceed at no contemptible s])eed ; 480 
tlie running limbs of the Fox are used for digging, and enable the 
creature to excavate burrows of no contemptible dimensions. 

The Arctic Fox {Vulpcs larjopm), an animal which dwells in 
the polar regions, is notable for the extent and structure of the 
burrow. In order to shield itself from tlio inclemency of tlie 
climate, it digs to a considerable dejdli ; and it is rather remark- 
able that a solitary buiTow is seldom found, tw^euty or thirty 
Foxes gn'iierally sinking tlieir tunnels in close proximity to each 
other. 

l\irha])S this semi-sociality may he accounted for in a very 
simple manner, namely, the suita])ility of some i)articuliir piece 
of ground, to wliich the Foxes Ihx^k l)y instinct, and in which 
tliey drive as many burrows as the ground will accommodate. 
I'liis conjecture is the more likely to be true, because sandy 
spots are always cliosen for this pur])ose, where twenty or tliirty 
Imrrows are often sunk in close proximity to each other. Such 
spots would be peculiarly suitable to tlui Fox, because the sandy 
soil is not so likely to be liardencd by tlie frost as that of a more 
Coin[)act and watery nature, and would be easily thrown out by 
the small though powerful feet of the animal. 

If one of these little colonies could be laid opion, a very 
curious sight would jiresent itself. The earth would be seen to 
be ])i(irced with multitudinous tunnels, each complete and inde* 
pendent in itself, and never interfering witli burrows belonging 
to other owners. Each burrow, too, is of a very complex cha- 
racter, and by no means consists of a single tunnel, with a rude 
nest at the extremity. There are three or four distinct passages, 
eacli of wdiich opens into the common chamber, whicli is of con- 
siderahle dimensions, and serves as a starting- 2 >]ace wdience the 
inliabitant can seek refuge in either of its passages, according 
to the direction in which it ajiprehends danger. 

This chamber is not, however, the nursery for the young, a 
second cavity being used for that imrpose. The nursery is not 
of great dimensions, and communicates by a passage with the 

0 
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chamber already mentioned. The readfn' will see, therefore, that 
in some respects the habitation of the Arctic Fox corresponds 
with that of the mole, both having a kind of fortress from which 
a number of passages lead in different directions, and the 
nursery being in both instances separate from the general 
liabitation. 

Five or six young ones are mostly bred in these subterranean 
nurseries ; and in the outer chamber, and in several of the pas- 
sages that lead to it, arc placed good stores of food. In one 
such nest were found many bodies of two species of lemming, 
and several stoats ; and the abundance of bones belonging to 
liares, fishes, and ducks, showed that tlie wants of tlie young 
Foxes had been amply supplied. 

This Fox is a very intelligent animal, tliough the accounts of 
the earlier Arctic voyagers would lead the reader to imagine that 
it was peculiarly stupid. It could be caught without the least 
difficulty ; any rougli contiivancc answered for a trap, and any 
number of Foxes might be taken in it. The hunter might make 
a trap and bait it while the animal looked on, and as soon as he 
retired, the Fox would walk into the snare. Fifteen have thus 
been taken in four hours in a single trap. 

Other voyag(*rs tell very different tales of the same animal. 
Their note-books abound in anecdotes of its exceeding craft, 
and the difficulty of catching it; and they tell us how the 
Arctic Foxes learned to remove the baits without falling into 
tlie traps, or being shot by the sjuing-guns. The reason is 
evident. Those wiio commemorate its stupidity are tlie earlier 
voyagers — those wiio describe its craft are the later travellers. 
Tlefore the advent of the former, the Foxes knew nothing of tlie 
European, his traps and his gnns, and had no suspicion that a 
bait was meant for any other purpose than to be eaten. Before 
the European came into these nortliern regions, the Fox was very 
little molested ; but when men found that its skin w^as a little 
fortune, and that its flesh was generally eatable, the Fox w’as 
subjected to a merciless persecution. For, even in its ordinary 
state, the skin of the Arctic Fox is in great favour as a fur ; but 
wffien it is bleached by the dread cold of the regions in which the 
animal resides, and is of a pure snowy whiteness down to the very 
roots of the hair, it is so exceedingly costly, that a mantle made 
of that fur is only to be purchased by millionaires, or placed on 
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imperial shoulders. I am afraid to say how many thousand 
pounds have been paid for a ninntle of white fox-skins. In con- 
sequence of the value of the fur, scarcely a Fox can show his 
sluirp nose without being tempted by baits or followed by rifle- 
men ; and so many have fallen victims, tliat the survivors have 
learned wisdom. 

All persecuted animals learn wisdom. Try to catch an old 
rat, and see how long you will have to wait before you see 
him in tlie trap. Try to snare an old raven, or even to hook an 
old trout, and you will find that your best energies will be taxed 
and all your ingenuity tested, bedbre you will succeed. So it has 
been wdth the Foxes. They like the bait as wvW as ever, but 
they have acquired a rooted distrust of wdres, or sticks, or strings, 
or indeed of anything to wdiich they are not accnstoined in their 
ordinary life, and tliendbrc keep carefully al(K)f from every- 
thing that conveys suspicion to their eyes or nostrils. 

The flesh of the young Fox is very good eating, but tliat of the 
(dd animal is abn(».st valueless except to starving nu'n, being 
bard and stringy, and Laving a very inqdeasant flavour. Even 
the Avater in which it has been boiled is acrid, and apt to 
blister the mouth and gums. Hut, although the flesh is value- 
less, the skill is almost biyond ymee, and the fur of a fine old 
Fox ill perfect condition is worth many times its weight in 
gold. 

The habitation of the cominou Fox of this country is by no 
means so complicated as that of the Arctic species. 

Whenever it can, the Fox avoids the labour of burrowing, 
and avails itself of the deserted home of a badger, or even a 
ralibit. In the former case there is veiy little to he done to the 
burrow, and in the latter the cunning animal finds its labour 
greatly diminished ; for though the Fox is a much larger animal 
tlian tlie rabbit, and needs a rath(‘r larger tunnel, it finds that 
the task of enlarging a ready-made burrow is v(jry much less 
than if it had to drive a passage through solid ground. Every 
one who has worked with carpenters^ tools knows that a large 
gimlet jiasses easily through wood, if it follow^s the track of 
a smaller one, and on the same principle, the Fox passes 
easily through the earth on the track of the rabbit The 
burrow of the latter animal is moreover much larger than is 
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absolutely required for its passage, wlxile the former is quite 
satisfied if lie can pass through the tunnel with tolerable 
rapidity. 

Sometimes, however, the animal is not fortunate enough to find 
any ready-made habitation, and in such cases sets determinately 
to work, and scoops out a burrow on its own account. Herein 
it lies asleep all day, as is the custom with most predaceous ani- 
mals, and only sallies forth at night. Herein the mother pro- 
duces and nurtures her young, and sometimes on a summer’s 
evening, the whole family, the father, mother, and cubs, come out 
to enjoy the fresh air. They never wander far from the mouth of 
the burrow, and as the young are gamesome little creatures, as 
playful as puppies, and much prettier, and the mother helps her 
young ones in their sports as a good mother ought to do, the 
group presents a very pretty sight. Wlien young the cubs are 
certainly not prepossessing, and scarcely any one would take the 
sprawling grey-coated, broad-muzzled creatures, with their little 
short pointed tails and stumpy ears, for the young of the Fox, 
with its ruddy fur, its active limbs, its narrow muzzle, its full 
bushy tail, and its erect, intelligent-looking ears. 

Though there is but one burrow for the nursery, the Fox gene- 
rally has access to earths” as they arc called, at considerable 
distances a])ai t, and, as all huntsmen know, when he finds that 
one of his cartljs is stopped, will straightway stait off for another 
which may probably be at a distance of several miles, not to 
mention his accurate knowledge of drains and similar places of 
refuge. Therefore to keep an old exjierienced Fox above ground 
is a task which needs great skill and considerable endurance, 
for he is by no means above availing himself of clefts in rocks, 
should the country be of a mountainous nature, or using holes 
in decayed trees ; and, indeed, if within a radius of some ion or 
twelve miles there is a cavity which is capable of concealing 
a Fox, the cunning animal is sure to know it. 

The Weasels have been said to be great burrowers, but I am 
inclined to think that very few of them are in the habit of 
tunnelling below the ground. The Otter is generally thought to 
be a borrower because it has certain caves in the river banks, to 
which it flies for refuge when pursued, and in wdiich it produces 
and rears its young. But I believe that in every instance the 
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lies ill the short yelping sound which it is fond of uttering, and 
which bears some resemblance to the bark of a young puppy. 
Even in captivity it utters this short, impatient yelp, which may 
generally be extorted from the little animal by placing the hand 
near the cage. Though so gentle and affectionate to its keeper, 
it dislikes strangei’s ; and if their fingem approach the bai*s of 
its house too closely, it barks at the intruders like an angry 
squirrel, and scratches smartly at their hands with its sharp and 
powerful claws. ^ 

It is a pretty, and rather curious animal, measuring about six- 
teen inches in total length. Its general shape is round and flat- 
tish, and the head is peculiarly flat, giving to the animal a very 
remarkable aspect. The fur is greyish red, with a grizzled effect, 
produced by the alternate chestnut and grey colour of each ])air. 
The disposition of the I*rairie Dog is pleasant and sociable, and 
tlie little creature is very susceptible of domestication. There 
are at the ju'csont lime (July, 1863) two fine specimens of this 
animal in the Zoological Gardens, and both of litem are notable 
for tlieir taiueiiess. The male (called Charley by the keeper), 
seems remarkably fond of bis master, and loves to be taken up 
and nestle in liis breast. The female is also a very tame animal, 
and wiis a great favourite of its late owner, following him about 
like a dog, and residing chiefly in bis coat pocket. 

In spite of the formidable foes by which it is attacked, and 
which take up their residence in tlie very centre of its habita- 
tions, the Prairie Dog is an exceedingly prolific animal, multi- 
plying rapidly, and extending its excavations to vast distances. 
Indeed, when once the Prairie Dogs settle themselves in a con- 
venient spot, their increase seems to have no bounds, and the 
little heaps of earth which stand near the mouth of their burrow.s 
extend as far as the eye can reach. 

The burrows are of considerable dimensions, and evidently 
run to no small depth, as one of them has been known to absoib 
five barrels of water without being filled. It is not impossible, 
however, that there might have been a communication with 
some other burrow, or that the soil might have been loose and 
porous, and suffered the water to soak through its substance. 
They are dug in a sloping direction, forming an angle of about 
forty-five degrees with the liorizon, and after descending for five 
or six feet, they take a sudden turn, and rise gradually upwards. 
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Thousands upon thousands of these burrows are dug in close 
proximity to each other, and honeycomb the ground to such an 
extent that it is rendered quite unsafe for horses. 

The scene presented by one of these “dog tows” or “vil- 
lages,” as the assemblages of burrows arc called, is most curious, 
and well repays the trouble of approaching without alarming 
the cautious little animals. Fortunately for the traveller, the 
Prairie Dog is as inquisitive as it is wary, and the indulgence of 
its curiosity often costs;<«!the little creature its life. Perched on 
the hillocks which have already been mentioned, tlie Prairie 
Dog is able to survey a wide extent of horizon, and as soon 
as it sees an intruder, it gives a sharp yelp of alann, and 
dives into its burrow, its little feet knocking together with a 
ludicrous flourish as it disappears. In every direction a similar 
scene is enacted. Warned by the well-known cry, all the 
Prairie Dogs within reacli repeat tlic call, and leap into their 
burrows. Their curiosity, liowever, is irrepressible, and scarcely 
have their feet vanished from sight, than their heads arc seen 
cautiously protruded from the burrow, and their inquisitive 
brown eyes sparkle as they examine the cause of the disturbance. 

A good marksman will take advantage of this peculiarity, and, 
by aiming at the eye, will make sure of killing the animal on the 
spot. It is marvellously tenacious of life, and unless its head be 
almost knocked to pieces, is sure to escape into its home. A 
pea-rille is almost useless in shooting Prairie Dogs, a large bullet 
being needed to produce instantaneous death. 

The Prairie Dog has not the privilege of possessing a home 
exclusively devoted to its own use, for the Pmrrowing Owl, 
sometimes called the Coquimbo Owl [Athene cunicularia), and 
tlic terrible rattlesnake, take forcible possession of the burrows, 
and devour the inmates, thus procuring board and lodging at 
very easy rates. The rattlesnake at all events does so, tlie 
bodies of young Prairie Dogs having been found in'its stomach. 

On the discovery of owls and rattlesnakes within the burrows 
of the Prairie Dog, it was generally thought that these incon- 
gruous beings associated together in perfect hannony, forming 
ill fact a “Happy Family” below the surface of the ground. 
Tlie ruthless scalpel of the naturalist, however, effectually dissi- 
pated all such romantic notions, and proved that the snake was 
by no means a welcome guest, but an intruder on the premises, 
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self-billeted on the inmates, like soldiers on obnoxious house- 
holders, procuring lodging without permission, and eating the 
inhabitants by way of board. 

The reason for the presence of the owls is not so evident, 
though it is not impossible that they may also snap up an 
occasional Prairie Dog in its earliest infancy, while it is very 
young, small, and tender. These winged and scaled intruders 
are not found in all the burrows, though many of the habita- 
tions are infested by them. ^ 

The general aspect of the Prairie Dog is not unlike that of its 
near relative, the Alpine Marmot, so familiar in this country 
through the mediumship of Savoyard boys, who cany the animal 
about in a box, and exhibit it for halfpence. 



niK BABBIT WAIUIK^I. 


One of the most familiar of the BritLsli burrowing rodents, 
is the common Eabbit (Lepus cuniculus), an animal notable for 
“sporting,’’ as gardeners would say, into a vast number of 
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varieties, some of which are so uulike the original stock, that 
they seem to be species and not varieties, and indeed might 
have taken rank as species, did they not invariably display a 
tendency to recede to the ancestral short brown inr and upright 
ears of the wild Babbit. 

This animal lives, as we all know, in burrows, and is mostly of 
a social nature, a considerable number of burrows being gathered 
together and known by the name of a Warren. Whenever tlie 
Rabbits find an undistulled spot, which combines the advantages 
of a sandy situation with the vicinity of food, they establish them- 
selves forthwith, and sink their multitudinous tunnels into the 
ground. The favourite locality for the Rabbit is a loose, sandy, 
or gravelly soil, covered with patches of furze bushes ; for the 
soil is easily excavated, and is very dry, and the young shoots of 
the furze yield a food equally grateful and nutritious. More- 
over, the tangled roots of the furze afford an excellent protection 
to tlie burrows, and the overhanging branches, with their prickly 
verdure, serve admirably to shelter the entrances. 

Wlien once they have established themselves, the Rabbits 
increase with almost incredible rapidity, nearly rivalling the rats 
and mice in fecundity, and converting the land into a very honey- 
comb of burrows. Indeed, were not the flesh of the Rabbit 
marketable, and its fur valuable — were not the stoat, the weasel, 
the liawk, and other furred and feathered depredators extremely 
fond of young Rabbits, the animals would spread so fast as to 
become a positive nuisance. In soine places they have increased 
to such an extent, that the safety of buildings has been greatly 
endangered by the deep and ramifying tunnels which they 
have sunk beside the foundations ; and I know of a case 
where they have multiplied so inordinately, that the proprietor 
of the ground, albeit a most staunch conservator of animal life, 
has been obliged in self-defence to have them exterminated. 

It is not a very easy matter to drive the creatures from any 
place of which they have already taken possession, and even 
after employing all the paraphernaKa of ferrets, nets, and guns, 
two or three isolated individuals are apt to escape, and if they 
should chance to be of opposite sexes, the Rabbit host is mar- 
vellously soon reproduced. The creature becomes a parent at a 
very early age, and by the time that a Rabbit is a year old, it 
may have attained the dignity of a grandparent. 
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As is the case with most animals, the Rabbit seeks a quiet 
and retired spot for her little nursery. She does not produce her 
young in any of the burrows to which the general Rabbit colony 
has access, but prepares an isolated tunnel, at the end of which she 
forms her nest. Tlie bed on which the young recline is beauti- 
fully soft and fine, being composed chiefly of the downy fur 
which grows on the mother’s breast, and which she plucks off 
with her teeth in tufts of considerable size. Any one who keeps 
tame Rabbits may see the female prepiring lier cradle with this 
soft fur, and note how persevcringly she denudes her breast of 
its covering. 

Much stress has been laid on the self-sacrifice exhibited by the 
animal, but I cannot believe that there is any sacrifice in the 
case. We know that if we were to pull out handfuls of our 
hair, we should suffer exceeding pain, and sliould, moreover, 
feel very uncomfortable for want of the locks wliich we had 
torn away. But the case of the Rabbit has no real analogy with 
such a proceeding, for the fur of the animal is at that time so 
loosely attached to the skin that it falls off as easily as the hairs 
of a cat in summer, and its evulsion produces no such disastrous 
effects as would follow the forcible iducking out of Imman hair. 
No raw and bleeding surface is seen when the fur of the Rabbit 
is removed, and scarcely a sign of inflammation is visible upon 
the skin. The act is a purely instinctive one, involving no more 
self-sacrifice than is occasioned by any other instinctive act ; 
and perhaps we should not be very far wrong if we were to say 
that the animal would cxi)eriencc more self-sacrifice in omitting 
than in committing the act in question. 

The incubation of the eider duck presents similar features, 
tlio parent birds stripping themselves of their down in order to 
form a warm bed for their young. Yet, T do not think that 
tliere is any self-sacrifice in the case, and fully believe that the 
creature experiences a feeling of gratification rather than of 
inconvenience, when it plucks away the down and arranges it 
for the reception of the eggs. And, even if we grant that the 
Rabbit or eider duck did find that they were less comfortable 
after they had denuded themselves than before, and moreover that 
they knew beforehand what would be the effect of the operation, 
we are met by the fact that they are obeying an impulse which 
they cannot resist, and that the idea of self-sacrifice is therefore 
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untensiblc. A sacrifice it may be, but not a self-sacrifice as we 
understand that phrase at the present day. 

In like manner, also, the beautiful gold-tail moth (PortTiesico 
ch/tysorrhoect), so well known for the soft downy plumage of its 
wings, and the large round tuft of golden hairs upon the end of 
its body, robs itself of the latter adornment after it has laid its 
eggs, and shelters the future brood with an elegant thatch, com- 
posed of those downy Yet there is no self-sacrifice in- 

volved in the act, which is as purely instinctive as that of laying 
the eggs ; and I do not believe that the insect has the least idea 
of the future prospects of the eggs, or possesses any foreknow- 
ledge of the snow and bitter frost of the coming winter. Even 
if she did know that she was depriving herseK of a natural 
adornment for the sake of her offspring, the act would lose little 
of its instinctive character, and may find a parallel in humanity, 
when a fond mother devotes the once-cherished robes of her 
bridehood to her babe, and feels the keenest enjoyment in wrap- 
ping the costly furs and sheeny satins around its little limbs. 

So with the ordinary incubation of birds. Didactic writers 
are in the habit of holding up for our admiration the conduct of 
the bird who leaves all her accustomed pleasures, and submits 
to a voluntary imprisonment in her nest until her eggs are 
hatched. These writers are entirely wrong, inasmuch as they 
assign to the lower animals certain attributes which belong 
only to man. I do not intend to depreciate in any way the 
faculties of the animal creation. On the contrary, I believe that 
the lower animals are endowed with gifts more extended than 
we generally suppose. But, as has already been remarked, we 
must not judge them by our own standard ; and, instead of ele- 
vating them to our position, we should try to lower ourselves to 
theirs. By doing so there is nothing derogatory to the pre- 
eminence of human nature. We know that the best school- 
master is not merely he who is the best scholar, but he who 
possesses the faculty of descending from his lofty elevation, of 
identifying himself with his pupils, and, for the time, sharing 
their ignorance, and so placing himself in their position. In 
like manner, the best naturalist is not necessarily he who has 
read the most about animals, nor he who attributes to them the 
feelings which he himself would experience in similar situations ; 
but he who can divest himself, for the nonce, of his superiority. 
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and conjecture the thoughts which would enter the limited 
minds of the creatures with which he is brought in contact. 

Suppose, for example, that I am training a dog, which happens 
to be the case at present. If I were to judge the motives of that 
dog by my own ideas, I should faU into grievous errors, and fail 
entirely in my object. At present the animal commits various 
misdemeanours ; but, as he does not know them to be such, I 
should be very wrong were I to punish him for them. He is 
at present obedient to instinct alone, ^and, until his reasoning 
powers have been brought into play, I should not only have no 
right to punish him for any instinctive act, but should greatly 
retard the duration of his training. 

Being unused to human society, he had no idea that he might 
not jump on the table and help himself to meat ; and his only 
idea of shoes, shawls, and other articles of clothing was, that 
they were charming playthings, wdiich could bo bitten and 
shaken without hurting his teeth. So, wdien I see him standing 
on the table, busily at work on a joint, or come upon him in the 
act of worrying my favourite shoe, I do not fly in a passion with 
him and beat him, but quietly put a stop to his proceedings, and 
tell him that he is not to do so again. Not being terrified by 
the fear of ill-treatment, he perfectly understands the sense 
thougli not the ipsissima verba of the remonstrance, and proves 
his intelligence by his acts. For example, if he takes another 
shoe and is discovered, he immediately drops his tail and ears, 
and looks like the culprit that he is. Being a delinquent, and 
knowing that he is so, he receives the punishment due to the 
offence, and ever afterwards the very word shoe will make him 
look utterly ashamed of himself. 

Again, if he scampers over my newly-dug flower-borders, and 
lies down on my best bed of mignonette, I reflect that, in his 
position, I should have done just the same thing, not knowing 
that there was any harm in it. So I call him off the flowers, 
and explain to him that he is to restrict his gambols to the 
gravel and lawn. If, after the explanation, he persists in running 
over the borders, he becomes a conscious delinquent, and is 
punished accordingly. 

Moreover, I manage so that he fancies the punishment to be 
inherent in the offence. For example, the animal at present in 
training is a Skye puppy of the purest breed, and as such is liable 
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to be carried off by the numerous vagabonds who turn a dis- 
honest penny by dog- stealing. His orders are, that he is not to go 
into the road on any pretext whatever, and, as a necessary con- 
sequence, he is always burning to do so. Therefore, I keep a 
watch upon him, and as soon as he pushes his way under the 
gate, he gets such a shower of swan-shot about his ears that he 
yelps in sudden terror, and dives back again. On such occa- 
sions he always conies up to me, as if to report himself, and I 
always pat him and pn^tend to know nothing about his intended 
escapade. 

It is through the neglect of this simple principle that so many 
animals are made savage, or sulky, or stui)id, by the clowns — 
whether in fustian or broadcloth — wlio have the charge of them. 
They lay down certain arbitrary rules of their own, neglect to 
teach these rules to the poor animals, and then ill-treat them 
because they break the laws which have never been taught to 
til cm. Farm labourers are, as a body, continually committing 
this error, and it is to their mingled ignorance and obstinacy 
that the savage nature of so many animals is due. A horse, for 
example, strays into some spot where he has no business, and is 
immediately chased, and shouted at, and pelted with stones, 
and struck with the first weapon that can bo seized. Or he 
turns his head to tlie riglit instead of the left, and straightway is 
‘'chucked’^ by the bridle, and kicked, and anathematized with 
that copious flow of foul language with which our unsophisti- 
cated mral swains are so amply supplied. 

How the horse does not in the least know ^vUy he is thus mal- 
treated. lie is unconscious of error, and can only attribute the 
]>ain which he suffers to the arbitrary and inscrutable will of the 
being whom he hates, but is mysteriously forced to obey. He 
knows not that he has broken any law, or disobeyed any com- 
mand, and, in consequence, will probably repeat the offence, and 
so earn the character of an obstinate and disobedient beast. If 
he be a horse of some spirit (and such an animal is always the 
best seiwant when properly treated), he will resent the injustice 
of which he is the victim, and bring hoofs or teeth to bear upon 
his tormentor, thus earning the character of a savage as well as 
an obstinate brute. So it happens, that a fine animal, which 
would have cheerfully laboured with all his vast strength in the 
service of man, is prevented from assuming his rightful place as 
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a humble friond and servant, and is converted into a trembling 
slave or a dangerous foe. Those who trained him have not 
identified themselves Mutli him. 

So it is with the study of zoology ; and the only method of 
gaming a true insight into the motives of animals, and of identi- 
fying ourselves with them, is to put ourselves, as far as possible 
in their condition, and to think how we should act under the cir- 
cumstances, were our instincts as po\verful and our reason as 
weak as theirs. 

North America is peculiarly rich in burrowing animals be- 
longing to this order — so rich, indeed, that many curious species 
must be omitted for lack of space. 



BUU1U)\V AS1> STOnKnoU8l>< OF ClIirPlNO squirrel 


Among these burrowors, the CiiiPPiNO Squirrel, or Hackee, 
or Chipmuck {Tamias Lysteri), is peculiarly conspicuous. It is 
a very pretty little creature, brownish gi’ey in colour, with five 
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stripes of black and two of pale yellow drawn along tbe back; so 
that it cannot be mistaken for any other aiiimaL Below, and on 
the throat, it is a pure snowy white. These are the normal hues 
of the fur ; but it is somewhat variable in point of colour, the 
grey and yellow being sometimes quite superseded by the black. 

The burrow of the Chipping Squirrel is rather complicated in 
structure, and is always made under the shelter of a wall, an old 
tree, or a bank. The liole descends almost perpendicularly for 
nearly a yard, and then makes several devious windings in a 
slightly ascending direction. Two or three supplementary gal- 
leries arc driven from the j)rincipal burrow, and by means of 
them the animal is able to escape almost any foe. The stoat, 
however, cannot be deceived by this comidicated arrangement of 
tunnels, but winds its lithe body through all the deviating 
passages, and kills every Chi])ping Squirrel which it finds. One 
of these bloodtliirsty weasels has been known to enter the burrow 
of a Chipping Squiri*el, and in a short time to leave it, having in 
the space of a veiy few minutes killed six victims, a mother and 
five young, whose lifeless bodies wei’C found in tbe niirseiy 
when the burrow was opened. 

The nest is made of dried leaves of various kinds, and in it the 
mother and her ofrsjiring can rest in security from all ordinary 
foes. Owing to the complexity of the burrow, no little skill is 
required to trace its various windings, and much exertion is 
needed before they can all he laid hare. 

Within this burrow, the Chipping Squirrel lays up a wonder- 
fully largo store of food. It is, in fact, a perfect miser in respect 
of provisions, gatlieriiig and secreting much more than it can 
possibly eat, and never seeming to ho satisfied so long as another 
acorn or nut can be obtaiued. The common beaked nut (Coryhis 
rostrata) is a favourite article of food, and lest the sharp beak 
sliould hurt its mouth, the Chipping Squirrel takes care to bite 
off the beak before putting the nut into the ample cheek-pouches 
with which it is furnisliod. It is able to carry four nuts at a 
time, three being held in the mouth and the fourth between the 
teeth. When thus laden, it presents a most absurd aspect, its 
cheeks being so puffed out with its treasure, that it reminds the 
classical observer of Alcmasou in the treasury of Creesus. IJji- 
classical observers may be reminded of a man suffering from a 
severe attack of mumps. 
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The provisions are stored in the lateral galleries, and are of a 
very mixed nature, so as to afford variety of diet to the animal. 
In one burrow were discovered two quarts of buckwheat, some 
glass seeds, lu'arly a peck of acorns, some Indian corn, and a 
quart of the beaked nuts already mentioned. 

The popular names of Chipping Squirrel and Chipmuck are 
given to tliis little animal on account of its cry, which sounds 
like the chiri>ing of young chickens. It is a quick, lively little 
creature, ever on the move, and delighting to dart in and out of 
the dense uiuhu’wood. 


Tjie Woodchuck (Arctmiys monnx) is nnoihor well-known 
burrower of America. On account of its whistling cry, it is 
called SiFFLEUR by the French ; and its ]H'culiar foi in has earn(‘(i 
for it the somewhat inappropriate title of GjiOUND Hoc. 

The burrow of the Woodchuck is rather long, running to a 
distance of twenty or thirty feet fi*om the entrance, wlii<*,h is 
almost invariably placed under the shelter of a proj(‘cting rock, 
or on the side of a hill. It descends obliquely for a few feet, 
and then rises gradually towards the surface of the ground. At 
the extremity of the burrow is jdaced the nest, which is a rounded 
chamber of considerable dimensions. Here the young Wood- 
clincks are born, and licre they remain until tliey are about five 
months old, when they separate from each other, and Ix^.gin an 
inde])eiulent existence, each digging a small liolo about a yard 
in d(;i)tb. Many of these little burrows arc made and left unoc- 
cupied. Digging out Woodchucks is a favourite amus(‘m(‘nt 
with bovs. 


Ouu next example is the Canada Touched Tat {Pscudodoma 
hnrmrius), sometimes called the GoPllEii, or MuLO. 

This remarkable animal drives burrows of very great extent, 
and whenever it gains admission into a garden, it works inncli 
damage to the roots of the plants. Every I'oot tliat ciosses tlui 
tunnel the Touched Tat will oat; and not only h(‘rl.)s aial 
llowers, but even fiaiit trees of many years’ growth liave been 
killed by this destructive animal. In such cases, the extremity 
of the burrow is always to be found among the roots of some 
tree, which act at llie same time as a defence and a larder ; for 
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the Eat hides itself under their protection, and eats away their 
tender shoots. 

Like the mole, the Gopher throws up little hillocks at irre- 
gular intervals, sometimes twenty or thirty feet apart, and 
sometimes crowded closely together. Tlie nest of the Gopher is 
made in a burrow constructed expressly for the purpose, and is 
placed ill a small globular chamber about eight inches in 
diameter. The bed on which the mother and her young repose 
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is made of dried herbage and fur plucked from the body. 
This chamber is the point from which a great number of pas- 
sages radiate, and from these other tunnels are driven. These 
radiating burrows evidently serve two purposes, enabling the 
animal to escape in any direction when alarmed, and serving to 
conduct it to its feeding grounds. 

In two instances where the Gophers had entered a garden, 
their tunnels were traced throughout the greater part of their 
extent, and were found to be driven at an average depth of a 
foot or eighteen inches below the surface, except when they 
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crossed a patli, in which case they dipped to a inucli lower 
level. Two of these burrows were opened, but in neither case 
was the animal captured, as the lateral galleries ran on every 
side into the fields and woods, so as to afford an easy inode of 
escape. 

The Canada Pouched Pat is nearly a foot in length, and is 
notable for the great development of its incisor teeth, which 
project beyond the lip ; and for t])e dimensions of its check- 
pouches, which measure about three inches in length, and 
extend as far as the shoulders. It was formerly thought that 
the animal employed these pouches for the conveyance of earth 
out of its burrow, but it is now known that it does not make 
any such use of those natural pockets. 

Another species belonging to the same genus, the Camas 
Pat {Pscudostoma horcalis)^ is an indefatigable burrower, making 
tunnels at a very little distance below the surface of the ground, 
and throwing up hillocks as it passes along. Like the rabbit, it 
is a partially social animal, living in small communities, and 
j)robably drawn together by no personal affection, but by the 
convenience of the locality. The name of Camas Pat is derived 
from its food, which consists chiefly of the quamash root {Scilla 
esculcnia). 

One or two other burrowing rodents deserve a passing aiotiee. 
There is the Slepez, or Mole Pat of Asia (Spalax if/2dUiis), 
an animal which looks very like a mole, though it belongs to the 
rodents. It is even less capable of sight than the mole, for its 
eyes are not only as small as those of that animal, but are actually 
covered by the thickly-furred skin. Thelnirrow whicli it makes 
is very like that of the Go])her, and consists of a series of tun*' 
nels driven through the earth at no great depth from the surface, 
and from which radiate a vast number of lateral passages. 

The Sand IMole of Southern Africa {Bathycryiie marUimus) 
is another of these sliallow burrowers, and by the abundance of 
its tunnels, and the very trifling depth at which they are driven, 
renders the ground absolutely dangerous to liorsernen. It is 
rather a large animal, nearly equalling our wild rabbit in dimen- 
sions. The fur of the Sand Mole is remarkable for its wmolly 
lexture. 

d2 
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Owing to tlie peculiar nature of the substance in which the 
White IIeau (^Thalarctos maritimu^ makes its curious burrows, 
I liave placed it alter, instead of before, the earth-burrowing 
rodents. 



l’OI.AU UKAK. 


AVg are told by oxperieiiccMl travellers in northern climes tliat 
nobody need be frozen to deatli in the snow. Tliey look u])on 
such a misforinne with a species of contemptuous pity, compas- 
sionating the victim of cold for his sutrerings, but despising 
him for his ignorance. The aboi’iginal Australian cannot com- 
prehend how a white man can be so foolish as to die of thirst 
while there are so many water-bcuring V(‘g('tables around him ; 
the aboriginal American is at a loss to understand how a 
European can perish of hunger while in the mid.st of plenty ; and 
those who have ])ass(Hl much of their lives amid the snow can 
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hardly conceive an act of such supreme folly as to bo frozen to 
death ^vllile the means of warmth are at hand. 

There is no need of a constitution especially organized or 
sedulously acclimatized to the snow ; the benightcul traveller 
wlio loses himself in the white expanse, with the heavy flakes 
falling thickly round him, need not possess the hardihood of the 
highland '^reiver/' who cares for no covering save his plaid, and 
looks upon a snow-pillow as an effeminate luxury. H(> who 
finds himself in such a position, and knows how to avail himself 
of the means around him, will welcome every flake that falls, 
and instead of looking upon the snow as an enemy whose wliite 
arms are ready to enclose him in a fatal embrace, lui hails the 
soft masses as a means of afliording him warmth and safety. 

Choosing some spot where the snow’^ lies deepest, such as the 
side of a bank or a tree, or a large stone, he scoo2)S out with his 
hands a hollow in which he can lie, and wherein he is shelt(U*t'd 
from the freezing blasts that scud over tlie land. Wj'ap])ing 
himself in his garments, he burrows his way as dta*])ly as he 
can, and then lies quietly, allowing the snow to fall u])on him 
unheeded. The extemporised cell in which he reclines soon 
begins to show its virtues. The substance in whieb it is hol- 
lowed is a very imperfect conductor of heat, so that the traveller 
finds that the caloric exhaled from his body is no longtu* swept 
off by the wind, but is conserved around him, and restores 
warmth and sensation to his limbs. The hollow enlarges sliglitly 
as the body becomes' warm, and allows its t(*mi)orary inhabitant 
to sink deeper into the snow, wliile the fast falling flakes 
rapidly cover him, and obliterate the tracers of his presence. 

There is no fear that he should be stifled for want of aii*, for 
the warmth of liis breath always keeps a small passage opcai, 
and the snow, instead of becoming a thick uniform shec't of 
white substance, is broken by a little hole round which is col- 
lected a mass of glittering hoarfrost, caused hy the congelation 
of the breath. There is no fear now of perishing by frost, for 
the snow-ccU is rather too hot than too cold, and the traveller 
can sleep as warmly, if not as comi)03edly, as in his bed at 
home. 

The reader may possibly remember that, even in the British 
Islands, the snow-bod is almost annually brought into requi- 
sition. 
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The use of snow as a warm mantle to protect the young crops 
from the frost is familiar to all. Some of us have seen, and we 
have nearly all read of, the woiidertul scenes that take place 
among the Scottish mountains, where the snow-drifts are heaped 
like wJiite hills hy the waywaixl tempest, taking all kinds of fan- 
tastic forms, and scooped into bays, and precipices, and craggy 
mountains, with outlines as bold and sharp as if cut in unyield- 
ing granite. After such storms as raise these strange mockeries 
of rugged landscape, whole flocks of sheep are missing, and must 
be sought by the shepherd and his faithful dog. 

As tlie two allies press onwards in their c^uest, they walk at 
random, for the snow masses have swept over hill and dale, 
have obliterated all the well-known landmarks, raised hills 
where hollows bad been, and have changed the face of nature. 
I.eft to himself the shepherd would scarcely discover a single 
sheep, and in all 2>rohahility would find himself in the very 
I>re<licameiit from which he seeks to iwscnc his woolly charge. 
Were it not for the fine instincts of the quadruj)ed many a flock 
would he lost, hut the dog sniffs and runs about, and raises his 
nose in the air as ilie well-known odour salutes his nostrils, 
and finally dashes forward and counts to a stand-still over 
a little hole in the snow, around which is gathered a slight 
incrustation of hoarfrost. This is a sure indication that the 
sheep are below and still living, and then the she2:)herd breaks 
through the roof of the snowy cell with liis 2>ole, and rescues the 
starving animals from their 2 )crilous position. 

The sheep whi(^h are thus preservexi from the (‘ffecls of the 
cold do not voluntarily burrow into the snow. They are not 
intended to i>ass a large portion of their lives in a subnivcaii 
abode, and their preseiico imdor the snow is quite aecidental. 
Striving to avoid the chilling blasts of the wind, they crowd 
towards any object that may shelter them from the cruel tempest, 
and while huddled togetlicr, the snow-drifts are heaped around 
them, and cover them effectually. ITuder such circumstances tlu^y 
often die of starvation if tiny are. le.ft undiscovered for too long a 
period, after having nibbled all the wool from each others’ backs. 

But the White Bear iiiteiitionally phices herself in such a 
position, and towards the month of Decemhor retreats to the 
side of a rock, where, hy dint of sera]ung, and allowing the 
snow to fall uj)on her, she forms a cell in wliich to reside during 
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the i>eriod of her accouchement Within this strange nnrsery 
slic produces her young, and remains with them beneath the 
snow until tlie month of March, when she emerges into the 
outer air, bringing with lier the baby bears, wlio are then about 
as large as ordinary rabbits. As the time passes on, the breath 
of tlie family, together with the warmth exhaled fi-om their 
bodies, serves to enlarge the cell, so that in proportion with 
their increasing dimensions, the accommodation is increased to 
suit them. As is the case with the snow-covered sheep, the 
hidden Bear may be discovered by means of the little hole 
whicli is made l)y tbe warm breath, and is rendered more dis- 
tinguishable by the hoarfrost which collects around it. 

This curious abode is not sought by every Polar Bear. None 
of the males trouble themselves to spend so much time in a 
state of seclusion ; and as the only use of the retreat is to 
shelter the young, the unmarried females roam freely about 
during the winter months. The habit of partial hibernation 
is common to most, if not to all true Bcots, nnd wo find that 
the White Bear of the Polar regions, the Brown Bear of Europe, 
and the Black Bear of Northern America, agree in this curious 
liabit. Before retiring into winter (piarters, the Bear cals 
enormously, and, driven by an unfailing instinct, resorts to the 
most nutritious diet, so that it becomes prodigiously fat. In 
this condition it is in the best state for killing, as the fur par- 
takes of the general fulness of the body, and becomes thick and 
sleek, as is needful when ^vc consider the task which it has 
to }>orforni. 

During the three mouths of her seclusion, the Polar Bear 
takes no food, but exists upon the store of fat which has been 
accumulated before retiring to her winter home. A similar 
phenomenon may be observed in many of the hibernating 
animals, but in the Bear it is more remarkable from the fact 
that she has not only to support her own existence, but to 
impart nourishment to her offspring. It is true, that in order 
tn enable tlicm to find sufficient food, they are of wonderfully 
amall dimensions when compared with the parent ; but the fact 
remains, that the animal is able to lay np within itseK so large 
a store of nutriment that it can maintain its own life and suckle 
its young for a space of three montlis without taking a morsel 
of food. 
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It is worthy of notice, also, that in the Bears of the Old as 
well as the New World, is found the curious phenomenon of tlie 
“ tappeii,’* a hard concreted substance, which plugs up the intes- 
tine, and seems to be of service in retaining the animal in 
condition. In Scandinavia, where the Bears of both sexes 
retire to winter quarters, and remain in their hidden recesses for 
five full months, the tappen is very seldom cast until the animal 
leaves its don. In tlie rare instances where such an event has 
hiippencd, the Bear is said to have become miserably thin and 
weak. Full ])articulars of the tappen and the hibernating habits 
of the Brown Bear niay be found in Lloyd’s “ Field Sports of 
Northern Europe.” 

Tiieris are other animals which burrow under the snow, 
though they do so for the sake of finding food, and not of form- 
ing a habitation. Several of the Arvicolee, or field-mice of 
North America, aie in the habit of driving long tunnels under 
the snow in search of food, and are so successful in this curious 
mode of foraging that they in general become quite fat during 
the winter months, when every green leaf has fallen, and eveiy 
herb is covered with a thick mantle of snow. 

From a work of this character, so remarkable an animal as 
the PiCHiciAGO ought not to be omitted. Its scientific name is 
CJilamyphoTus truncatuSj and is %^ry happily chosen, as will 
presently bo seen. 

The Pichiciago is not larger than an oidinaiy mole, and in 
its general habits somewhat resembles that animal. The shape 
of its body sufficiently indicates its burrowing propensities, and 
the view of the skeleton confirms the aspect of its outward 
fonn. The bones of the fore legs are short, thick, and arched in 
that manner which is so indicative of great muscular power, and 
even those of the hind legs arc remarkably strong in proportion 
to the size of the animal. The fore paws are enormously large, 
palm-shaped, and furnished with five strong, curved, and com- 
pressed claws, so as to form admirable digging instniments. 
The snout is rather long and pointed, and, as in the mole, the eyes 
are very small, and hidden under the soft dense fur. 

It is a native of Chili, and seems to be of rare occurrence, 
iltough it may probably be more plentiful than is generally 
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imagined, its subterranean habits and timid natui*e seldi^nu per* 
mitting it to be seen. Like the mole, it lives beneath the earth, 
scooping out long galleries in the soil, and probably feeding upon 
insects, worms, and grubs like the rest of the edentate animals 



Tlie chief point of interest which strikes an observer when 
looking at a Pichiciago, is the cuirass with which its body is 
defended. It is made and arranged in a veiy peculiar manner. 
The cuirass looks as if a number of squared plates of horn had 
been sewn upon short lengths of tape, and then the tape bands laid 
side by side and fastened to each other. It is not fixed to the 
animal throughout its wliolc extent, as might be supposed, but 
is only attaclied along tlie spine, and on the top of the head. It 
does not merely protect the back, but when it reaches the inser- 
tion of the tail, turns suddenly downwards as if on hinges, and 
forms a kind of flap over the hind-quart (‘i s, which are short and 
square, as if abruptly cut off by a pcrpendi(;ular blow with a 
sharp instrument. Tliis arrangement affords a perfect protec- 
tion to the hind-quarters while the animal is buiTOwing, and 
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effectually repels any attack that might be made from the rear, 
reminding the observer of the shell with which the testacella 
is furnished. 

This coat of mail is as flexible as the chain or scale armour 
of the olden times, and accommodates itself to every movement 
of the animal. The rest of the body is covered with a coat of 
soft, yellowish fur, nearly as fine as that of the mole, and much 
longer, but not so dense. The scientific name of the Pichiciago 
relates to the mail-clad body and the peculiar form of the hind- 
quarters, the generic title signifying '' mantle-bearer,” and the 
specific name, abruptly shortened.” 

The Armadillo can run with considerable speed, and some 
species are said to be able to outstrip a man. This may pos- 
sibly be tlic case in tlie native country of the animal, but those 
specimens wliicli have been brought to Enghand in a living state 
would certainly be overtaken by a man of ordinary powers. 
They get over tlic ground at a sliarp pace, using a queer little 
jog-trot kind of movcnieiit, and disi)lay an easy flexibility of 
body and agility of limbs, which never fail to astonish those who 
have only seen the stiffened specimens in a museum. 

They are mostly nocturnal animals, concealing themselves in 
their burrows by day, and coming out at niglit to search for food. 
The burrows in which they live are generally about thirteen or 
fourteen feet in length, descending in an abruptly sloping 
direction for some three or four feet, and then taking a sudden 
bend, and inclining slightly upwards. In these subterranean 
homes the mother Armadillo produces and nurtures her young, 
which are on an average about four or five in number. 

All the Armadillos are natives of the tropical and temperate 
regions of Southern America. 

The various species of Armadillo, all mailed animals, are 
mighty bnrrowers, residing in holes wddeh they have dug with 
their powerful fore limbs, and obtaining much of their food 
below the surface of the earth. They are carnivorous beings, 
and feed upon insects and all kinds of finiinal substances. One 
species, the Giant Armadillo (Priodonta gigas\ is so deter- 
mined a burrower, that it lias often been known to dig up dead 
bodies for the purpose of feeding on them. All these creatures, 
liowc^ver, arc fond of animal substances, and many of them may 
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be found upon the savannahs of South America, feasting 
greedily upon the bodies of the cattle which are slaughtered so 
recklessly for the sake of their hides. In all these animals the 
coat of mail is exceedingly hard, so hard indeed, that it is used for 
sharpening the long Spanish knife, which is universally carried 
by the Ganclios. 

Digging these animals out of their retreat is no easy business. 
According to Mr. Waterton, the method adopted is simple, though 
laborious. As the Armadillos burrow like rabbits in a warren, 
the first point is to ascertain whether the inhabitant is at home. 
Til is is done by pushing a stick into each hole, and watching for 
mosquitos. If any of these troublesome flies emerge, the in- 
liabitant is at home ; if not, there is no use in searching fiirtlier. 
When the presence of an Armadillo is satisfactorily ascertained, 
a long rod is thrust into the burrow in order to learn its direc- 
tion, and a liole is dug in the ground so as to meet the end of the 
stick. A fresh departure is taken from that point, the rod is 
again introduced, and by dint of laborious digging the animal 
is at last captured. 

Meanwhile, the Armadillo is not idle, but continues to burrow 
ill the sand, in hopes of escaping its persecutors. It cannot, 
however, dig so fast as they can, and is at last obliged to yield. 
Mr. Waterton mentions that he has bc^cn obliged to work for 
three-quarters of a day, and to sink half a dozen pits bcjfore a 
single specimen could be secured. 

If an Aimadillo should be surprised, and its retreat to the 
burrow intercepted, it at once sets to work at sinking a fresh 
tuniud. So fast, indeed, does it excavate, that if a liorseman 
sees one of these animals, he must almost tumble from his steed 
if he wishes to capture the active creature. And, when he lias 
grasped it, lie must he careful about his hands, or he will suHcr 
severe wounds from the powerful claws of the Armadillo. As 
with the pichiciago,thc coat of mail, which appears so hard and stiff 
in the stuffed specimen, is perfectly flexible during life, enabling 
the limbs of the animal to enjoy their full play, and even per- 
mitting the owner to roll itself into a ball when it is threatened 
wdth danger. 

The different species of Manis deserve a passing notice. They 
are all hurrowers, and are furnished with armour even better 
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calculated for defence than that of the armadillo, inasmuch as it 
assumes somewhat of an offensive as well as a defensive cha- 
racter. All these animals are covered with large, sharp-edged 
scales, of a stout horny consistence, which overlap each other 
like the tiles of a house. They are of wonderful hardness, and 
form a buckler which is impenetrable to any weapons possessed 
by the carnivorous animals of the regions wherein it resides. 
A specimen of the Hajjeukeit, or Short-tailed Manis of India 
{Manis pcntadactyla), now before me, affords a good example of 
this weapon-resisting power. Edwin Arnold, Esq. to whom I 
am indebted for tliis specimen, possessed it in a living state for 
a considemble time, and, when he was about to leave India, de- 
termined to kill the animal and take the skin with him. Accord- 
ingly, he fired three barrels of a Colt’s revolver pistol at the 
Manis, but without the slightest effect, and was at last obliged 
to introduce the point of a dagger under the scales, and drive 
the weapon into the heart. On examining the interior of the 
skin, the wound caused by the double-edged dagger is plainly 
perceptible, but 1 cannot find the slightest trace of the bullets. 
One of the balls, indeed, recoiled upon the intending destroyer. 

When the Manis is alarmed, it rolls itself up, wTaps its tail 
over the body, and lies in conscious security, the horny scales 
acting as a buckler, and their sharp edges deterring enemies 
from the attack as much as the quills of the porcupine or the 
spines of the hedgehog. 

The curious Aard Vark of Southern Africa {Oryctcropus 
Gapcims) is another of the earth-hurrowers, residing, for the 
most part, in great holes which it scoops in the ground. 

The name Aard Vark is Dutch, signifying Earth-hog, and is 
given to the animal on account of its extraordinary powers of 
excavation and the swiue-like contour of its head. The claws 
with which this animal works are enormous, as, indeed, is need- 
ful for the task which they arc intended to perform. They are 
by no means intended merely to excavate burrows in soft or 
sandy soil, though they are frequently employed for that pur- 
pose ; but tliey are designed for labours far more arduous. By 
means of these implements, the Aard Vark tears to pieces the 
enormous ant-bills wbicli stud the plains of Southern Africa — 
edifices so strongly made as to resemble stone rather than mud, 
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and capable of bearing the weight of many men on their summits. 
These marvellous dwellings (of which we shall see something in 
a future page) are absolutely swarming with inmates ; and it is 
for the purpose of feeding upon the tiny builders that the Aard 
Vark plies its destructive labours. 



A^\IU> VAItK. 


Towards evening the Aard Vark issues from the burrow 
wherein it has lain asleep during the day, ]>roecM:;ds to Ihe 
plains, and searches for an ant-hill in full operation. With its 
powerful claws it tears a hole in the side of the hill, breaking 
up the stony walls with perfect ease, and scattering dismay 
among the inmates. As the ants nin hither and thither, in 
consternation, their dwelling falling like a city shaken by an 
earthquake, the author of all this misery flings its slimy tongue 
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Emoug them, and sweeps them into its mouth by hundreds. 
Perhaps the ants have no conception of their great enemy as a 
fellow-creature, but look upon the Aard Yark as we look upon 
the earthquake, the plague, or any other disturbance of the 
usual routine of natura Be this as it may, the Aard Vark tears 
to pieces many a goodly edifice, and depopulates many a swarm- 
ing colony, leaving a mere shell of irregular stony wall in the 
place of the complicated and marvellous structure which had 
sheltered so vast a population. 

The ant-hills thus destroyed are metamorphosed into caverns, 
wliich form hiding-places for the jackals and other predaceous 
beasts, and are resorted to by various serpents. The Kaffir tribes 
often use them as extemporised burial vaults, and thmst into 
them the dead bodies of their comrades. Owing to the great 
burrowing powers of the Aard Vark, the capture of a living speci- 
men is a task of enormous difficulty, the claws being instinments 
of excavation that conquer the spade of civilized man. Unless dis- 
turbed, however, and forced to dig deeper through fear of capture, 
the Aard Vark makes but a sliallow burrow, and lies at a short 
distance from the surface of the earth. The excavations are, 
however, deep enough and plentiful enough to be dangerous to 
the traveller, causing the wheels of wagons to sink into them, 
so that the machines capsize. Horses, too, frequently fall into 
tliese treacherous pitfalls while the hunter is in iull chase ; and 
severe injuries are sometimes the consequence of such a mishap. 


Tju^ue are two large islands, one large enough to take rank as a 
continent, which are pre-eminent for tlie strange cliaracter of the 
creatures which inhabit them. Whenever an animal of more 
than usual oddity is brought to England, we may safely con- 
jecture that it was taken either in Madagascar or Australia. Tlie 
creatures wliicli we are now about to examine are natives of the 
latter country. 

Perhaps tlicre never was a more extraordinary and unique 
being than the well-known animal which is so familiar to us 
under many titles. Some call it the Duckbill, on account of its 
mandibles, which are ludicrously like those of the bird from 
which it derives its name. Others call it the Wateb ]\Iolk, on 
account of its aquatic habits and mole-like fur. 
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Some scientific naturalists have called it the Omithorhynchus 
paradoxus; others have given it the name of Platypus anaiinus 
— ^the former title being to my iximd by far the more appropriate 
and expressive of the two. The natives of Australia have several 
names for this remarkable animal ; some calling it Mallaugong, 
others Tambreet, and others Tohunbuck — ^tho second of these 
titles being most generally in use. 



MAI.I.ANOONO Oil OUCKim.L 


Until Dr. Ileiniett prosecuted liis well-known researclies in 
Australia, no European knew precisely whcilier tkc Duckbill 
was a biiiTower, or, indeed, wiiciber it Ijad a home of any kind. 
Tlie natives were well aware of the fact that the animal dug 
tunnels into the ground, and showed great address in discovering 
the burrows and uneartliing tlie inmates. I'liere, liowever, their 
knowledge seemed to end. Tlie only value of an animal to a 
native Australian lies in its capability of being eaten, and the 
only lore which an Australian troubles himself to acquire is the 
knowledge of the habits of the animal with reference to catching 
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it. When he knows where to look for an animal, and how to 
kill it, he has reached the limit of his education, and never 
troubles his brain about any branch of learning which does not 
assist him in procuring something to eat. 

In accordance with this principle. Dr. Bennett found that the 
native Australians were admirable assistants and safe guides up 
to a certain extent. They could discover the hidden burrows of 
the Duckbill with instinctive certainty, and could then dig out 
the animal with their pointed sticks faster than the Europeans 
with their spades. They knew, moreover, that the burrow had a 
very evil savour, as is the case with many burrows, and cautioned 
Dr. Bennett not to thrust his hand into the tunnel, because he 
make smell hand.** But in all points of abstract natural history, 
they were totally at fault. 

They did not agree as to the domestic economy of the Duck- 
bill, and were not at all sure whether the young were born alive 
or hatched from eggs. Some advocated the latter opinion, and 
said that ^'old woman have eggs, there in so many days;’* but 
their ideas of the eggs in question were exceedingly vague, oval 
and spherical eggs being equally declared to belong to the 
Duckbill. Others rejected the egg theory. Bel cainbango (no 
egg),” said they, “ tumble down; pickaninny tumble down.” And, 
as if to show the value of inductive reasoning, it more than once 
liappened that when the natives positively avcriud that the 
Duckbill could not possibly be hidden in certain localities. Dr. 
Bennett conjectured that she was very likely to be there,' and 
succeeded in finding her in the very spot which he had pointed 
out. 

On looking at a living Duckbill, few would sot it down as an 
excavator of the soil ; yet it is a burrower, and makes tunnels of 
great length and some complexity. Tlie soft ])road membrane 
that extends beyond the claws while the animal is walking or 
swimming, and in the latter case forms a paddh by which'the 
creature can piopel itself swiftly through the water, falls back 
when tlie foot is employed for digging, and aids the animal in 
Hinging back the soil which its claws have scraped away. The 
rotund body is admirably adapted for traversing the burrows, 
though the stuffed specimens which generally are seen in 
museums give but little idea of such capability. As a general 
rule, these stuffed specimens are much too long, too stiff, too 
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straight, too flat, and too shrivelled. During life, the body is 
round, and the skin hangs in loose folds around it, having a very 
curious aspect when the creature is walking upon the land. The 
Duckbill is, in fact, so very odd a being, that dogs who see it 
for the first time, as it scrambles along with its peculiar waddling 
gait, will sit and prick up their ears, and bark at the strange 
animal, but will not dare to meddle with it ; while cats fairly 
turn tail, and scamper away from so uncanny a beast. The hair 
with which the body is so densely covered is admirably suited 
to an animal which passes its time in the water or underground. 
Next the skin there is a thick, close coating of woolly fur, through 
which penetrates a second coat of long hairs, which are very 
slender at their bases, and can therefore turn in any direction, 
like those of the mole. The eyes are fuller and rounder than 
might be expected in an animal that passes so much of its time 
underground ; but tliey are defended from the earth by a re- 
markable leathery flap, which surrounds the base of the man- 
dibles, and looks very like the leathern guard of a foil. This 
curious ai)pendago has probably another use, and is intended to 
prevent the bill from being thrust too deeply into the mud when 
the animal is engaged in searching for food. 

The wonderful duck-like mandibles into which the head is 
prolonged are sadly misrepresented in the stufled specimens 
which we generally see, and are black, flat, stiff, and shrivelled, 
as if cut fi’Oin shoodeather. The dark colour is unavoidable, 
at all events in the present state of taxidermy. Bare skin 
invariably beci)iiies blackish brown by lapse of time, no matter 
what the })revious colour may liave been, so that the delicate tints 
of an English maiden’s check and the sable hue of the hlackest 
negro would, in a fcAv years, assume the same dingy colour 
and become quite uiidistiuguisbable from each other. But, 
there is no excuse now-a-days for allowing the bare skin to 
become shrivelled. The colours we cannot 2>rcserve, tJic form 
we can and ought to re2)ro(luce. No one would conceive, after 
iusi)ccting a dried S2)ecimcn, liow round, full and pouting were 
once those black and wrinkled mandibles, and bow delicately 
they liad been coloured wbile tlie animal retained life. Their 
natural hue is rather curious, the outer surface of the ujqjer 
mandible being very dark giey, sj)otted profusely wdth black, 
and its lower surface pale flesli-colour. In tlie lower mandible 
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the inner surface is flesh-coloured, and the outer surface pinky 
white, sometimes nearly pure white. 

Having now glanced at the general form of the Duckbill as it 
is in life, and not as it is in museums, we will pass to the 
habitation which it constructs. 

Being a peculiarly aquatic animal, the Duckbill always makes 
its home in the bank of some stream, almost invariably at those 
wider and stiller parts of the river, which are popularly called 
ponds. There are always two entrances to the burrow, one 
below the surface of the water and the other above, so that the 
animal may be able to regain its home either by diving, or by 
slipping into the entrance which is above the surface. This 
latter entrance is always hidden most carefully under over- 
shadowing weeds and drooping plants, and is so carefully con- 
cealed that the unaccustomed eyes of an European can very 
seldom find it. 

When tlie grasses, &c. are put aside, there is seen a hole of 
moderate size, on the sides of which are imprinted the footmarks 
of the animal. By the dampness and sharpness of these im- 
pressions, the natives can form a tolerably accurate opinion 
whether the creature is likely to bo at home or not, as in the 
former case, the footmarks which point upwards are fresher and 
wetter than those wliieh point downwards. While digging out 
the Duckbill, they occasionally i)ull out a handful of Ibe clay, 
inspect the marks, and then fall to work afresh. Eiom this hole 
the burrow passes upwards, winding a sinuous course, and often 
running to a considerable length. Erom twenty to tliirty feet is 
the usujil average, but biuj*ows liave been opened where the 
length was full fifty feet, and where the course was most aiinoy- 
ingly variable, bending and twisting about so as to tire the 
excavators, and make them quite disgusted with their work. 
The natives never dig out the entire burrow, but push sticks 
along it, and sink shafts upon the sticks ; just, in fact, as a boy 
digs out a humble bee's nest, by inserting twigs into the hole, 
and digging down upon them. 

This serpentine form of burrow is in all probability attributable 
in a great degree to the peculiar instincts of the animal. As, 
however, the course of the tunnel is extremely variable, and no 
two burrows have precisely the same curves and windings, it is 
likely that various obstacles, such as roots and stones, may 
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turn the ammal out of its course while engaged in digging 
its subterranean home, and therefore that the shape of the 
burrow may in some measure depend upon the character of the 
ground. 

At the upper extremity of the burrow is placed the nest, an 
excavation of a somewhat oval form, much broader than the 
width of the burrow, and well supplied with dry weeds and 
grasses, upon which the young may rest. They appear to 
remain in these burrows until they have attained half their full 
growth, for Dr. Bennett captured a pair of young Duckbills, ten 
inches in length, which seemed not to have left the burrow. 
Sometimes there are four young in one nest, and sometimes 
there is only one, but the usual number is two. 

The Duckbill is a far more active animal than could be 
conceived merely by looking at its form. It is very powerful in 
proportion to its size; so strong, indeed, that it cannot be lield in 
the hands without great difficulty, slipping through the grasp 
almost as if it were oiled. The loosely-hanging integuments aid 
it in this method of escape, and under them may be felt the 
powerful subcutaneous muscles working with vast energy. It is 
an admirable climber, not only in its wild state, but among 
civilized objects. Dr. Bennett found that a pair of tame Duck- 
bills, which he kept for some time, were in the habit of clamber- 
ing to the tops of bookshelves and other articles of furniture, 
achieving this feat Ijy a process similar to that which is employed 
by chimney-sweepers, and those whose business calls upon them 
to ascend narrow perpendicular passages, namely, by placing 
their backs against tlie wall and their feet against the bookcase, 
and so working their way upwards, in a strictly vermicular 
fashion. 

I remember that during my childhood I was frequently found 
upon the roof of a stable by my parents, who could not conceive 
the method by which so small a boy could have reached so great 
.an altitude. Tlie fact was, that a summer-house liad been built 
within a foot or two of the stable-wall, so that by means of 
placing my feet against one wall and my back against the other, 

I was soon deposited on the roof of the summer-house. A jump 
and a clutch then transferred me to the stable-roof, where the 
grapes grew; whereby was manifested the xuactical advantage of 
watching the climbing boys ascend the chimney. 

E 2 
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Tliis mode of climbing may probably be called into opera- 
tion wliile the animal is engaged in ascending tlie almost 
perpendicular part of the burrow, just above tbe water s edge. 

Tlie whole life of this animal is very similar to that of the 
musk-rat already mentioned, and is an alternation between the 
water and the burrow. While swimming, the animal hardly 
looks like a living and breathing creature, but bears a great 
resemblance to the loose bundles of weeds that float vaguely on 
the surface. Tliough decidedly aquatic in its habits, the Duck- 
bill cannot withstand a very long immersion in the water ; and 
Dr. Bennett found that few of them could endure an immersion 
of fifteen, or at the most twenty minutes, without being much 
fatigued by the exertions which they made in order to keep 
themselves afloat. Several persons who have procured living 
specimens have drowned them by placing them in water from 
which there was no mode of escape. 

There is another strange Australian animal, also remarkable 
for its power of burrowing. This is the creature which is known 
as the Porcupine Ant-eater {Echidna hystrini), and is called by 
the very erroneous names of Porcupine, or Hedgehog. The 
natives have several names for it, some calling it Nicobejan, 
others Jannocumhine, and others Cojera. 

Here I may mention the curious circumstance that in three 
orders of animals, widely separated from each other in structure, 
habits, and locality, the hairs of the hack are greatly enlarged, 
and developed into stout and sharp spines. There are several 
species of hedgehog, natives of Europe, and the Tanrecs of 
Madagascar, all insectivorous animals ; there are the various 
porcupines which inhabit Africa, Asia, Southern Europe, and 
America, and belong to the rodent group; and there is the 
Echidna, one of the moiiotrematous animals, which is found only 
in Australia. ^ 

The Echidna is a wonderful burrower, and, in spite of its small 
size, can make its way through very hard ground. It can pull up 
stones of great size if it can only contrive to insert its paws and 
find a convenient crevice for them, and is so quick at this task 
that to confine the animal is by no means an easy matter, even a 
paved yard affording but a poor safeguard a, gainst its escape. 

In the open country it digs with such extreme rapidity that it 
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can liardly be captured, gathering its back into an arched form, 
collecting the legs under the body, scratching away with the 
leet, and sinking like a stone in a cup of treacle. 

These paws arc not only ])otent in digging, but in clinging to 
any object, and their hold is so wonderfully linn tluit they 
cannot be disengaged even from smooth boards without very 
great tnaible. To grasp the creature is impossible, because the 
sharp ])« lints of its })rojccting spines are capable of inflicting 
painful wounds, and its f(‘ot arc so completely hidden under the 
body tlait they cannot be separately detacbed. Pr. llennett 
gives a V(iry gra])]iic account of its clinging powers: — “When 
one of these animals was given to me, and placed in the hox of 
the gig to bring liome, on arriving there I could not by any 
effort remove it, from its adhering to the hoards like a liinjxjt to 
the rocks (the head and snout being drawn in). Only a fonnid- 
ahle array of prickles was visible, so sharp that on the least 
touch they left a very painful feeling on tlic hands. So firmly 
was the animal fixed, that it was impossible to stir it from tliat 
position. At last, the method of removing limpets and chitons 
from the rocks was resorted to, and a spade being inserted gra- 
dually at one extremity of the animal, it was scraped from its 
position with some difficulty, and even then it was some length 
of time before we succeeded in grasping the hind legs, and con- 
veying the troublesome creature to the place of confinement 
allotted to it.” 

Grasping it by the hind leg is the only metliod of conveying 
this animal with safety, for it kicks so hard with its powerful and 
armed feet, that the hands and clothes will suffer severely from 
tlic strokes; while the violent plunges of the body are sure to bring 
the pointed prickles into unpleasant contact with the fingers. 
In spite of the difficulty of procuring living specimens, and the 
interest whicli attaches itself to an animal of whose liabits so 
little is known, Dr. Bennett was not very sorry when his speci- 
men — which we cannot call a tame one — was one day found 
dead ; for its burrowing propensities were so destructive, and 
its prickles so annoying, that it made itself into a positive 
nuisance. 

If attacked when on ground into which it cannot burrow 
rapidly, the Porcupine Ant-eater immediately curls itself into a 
ball, hedgehog-wise, and sets its foes at defiance. The large 
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perforated spur with which the hind feet of the male are armed, 
and through which is poured a liquid secreted by a gland of 
considerable size, is a very formidable-looking weapon, but to 
all appearances is really harmless. Dr. Bennett often handled 
the animal, but never saw it attempt to use the spur, and found 
that the duckbill, which is armed in a similar manner, was 
equally innocuous. 

At the present date, January, 1864, the living animal may 
be seen in the collection at the Zoological Gardens. 
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RUKROWINO BIRDS. 


Tho Sand Mahtin — Mode of burrowing and shape of the tunnel — Enemies of the 
Sand Martin — Midges and Martins — The Kingfisheii and its habits — Its 
burrow and peculiar nest — Number of tlio eggs— Tho Pi’FrrN a feathered 
usurper — The Feroc Islands and the Puflins—rro aris ct focis— The Mutton 
Bird and its burrows — SiiakcvS and birds — The Jackdaw, Stockdove, and 
Sheldrake — Nest of the Sheldrake— The Bee-eater and its habits — Its 
burrow and Jicst — The S'I’ormy IVirel — Its mode of nesting and shallow 
tunnels— in(»do of feeding its young— Evil odour of its hiirrow— 'J’lie WooD- 
PECKER — Its uses and misunderstood eharaeter— Method of burrowing— The 
Fungus and tlie 'Woodpec'ker — Ameri<‘au WoodpcM'.kors — ^flic Wrynjcck — Us 
popular names and loi'ality of its nest — The Starling — Its social character — 
Locality of its haldtalioii— The Tj:ee Crke}»er— Tho Nuthatch and tho 
iluoi’OE — Curious nest of the IIoo]>o(! — The Cole-tit and its habits— A Cole- 
tits nest at Walton Hall — The Toucan — The enormous heak uud its uses — 
Nest of tho Toucan — Tho Swift — its nest and eggs— Its (iurious feet and their 
structure. 


We how take leave of tlie furred biin'owers, and proceed to those 
v'hicli wear feathers instead of liair. 

One of tlie best examples of Bird Burrowers is tlie well-known 
Sand ]Maiitin {Cotile rijmria), so plentiful in this country. The 
powers of this pretty little bird seem to be quite inadequate to 
the arduous labours which it performs so easily, and few would 
suppose, after coiitem])lating its tiny bill, that it was capable of 
boring tunnels into tolerably bard sandstone. Such, however, is 
the case, for the Sand Martin is familiarly known to drive its 
tunnels into sandstone that is hard enough to destroy all the edge 
of a knife. 

The bird does not prefer a laborious to an easy task, and if it 
can tind a spot where the soil is quite loose, and yet where the 
sides of the burrow will not collapse, it will always take advantage 
of such a locality. I have frequently seen such instances of 
judgment, where the birds Imd selected the sandy intervals 
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between stnita of .slor.e, and so saved themselves from any trouble 
(•X(i(^pt scraping and throwing out tlie loose sand. 

When, liowevcr, ilie Sand Martin is unable to find such a 
situation, it sets to work in a very systematic fashion, trying 
several succ^ossive spots with its beak, until it discovers a suitable 
locality. It then works in a circular direction, using its legs .'is 
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a ])ivot, and by dint of turning round and round, and pecking 
away as it proceeds, soon chips out a tolerably circular liole. 
After the bird has lived for some time in the tunnel, the shape 
of the entrance is much damaged by incessant passing to and 
fro of the inmates, but while the buirow is still new and un- 
tenanted, its form is almost cylindrical. In all cases the tunnel 
slojics gently upwards, so as to prevent the lodgement of rain, 
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and its dcT)tli is exceedingly variable. Abeiit two fci’t a ml a 
half is a fair average length. Gcnorally, tlie diret'tioii of tlie 
burrow is quite straight, but soinetiinos it tabes a curve, wluu'e 
an obstacle, such as a stone or a root lias interrujded tlie pro- 
gress of tin* bird. Shoiibl the stone be a large one, iiie Sand 
Martin usually abandons the burrow, and resumes its labours 
elsewluue, and in a ]»ie('e of bard sandstone rock many of tb(‘se 
ineomplele excavations may be seen. 

At the furthest extremity of tlio burrow, wlii(*b is alwa3's 
rather larg«‘r than the shaft, is ]>laced the nest - a very simple 
structure, being little more ibaii a mass of dry luabage and soft 
feathers, ]»ressed together by the weight of the lurcbs l) 0 (l 3 \ 
U]K)ii Ibis primitive nest are laid llu^ eggs, which are very small, 
and of a dt;licate pinky whiteness. 

F<nv foes eau work harm to the Sand Martin during ilu‘. task 
of incubation. Kats would find the soft sandy soil crumble 
away from their grasp ; and even the lithe weasel would ex- 
])erience some difliculty in gaining admission to the nc^st. At'tcT 
the young S<and ^Martins are. hatehed, many foes are on tlie watch 
for them. The magpie and crow wait about the entrance of the 
holes, in order to snap np the inexperienced birds while making 
their first essays at flight; and the kestnd and sparrow-hawk 
come sweeping sinldeiily among them, and carry off some lie1[)less 
victim in their talons. 

Mail is perhaps tlie worst foe of the Sand Martin, for there is 
a mixture of adventure and danger in taking ilie eggs, whieh is 
irresistible to the Tiritish schoolboy. To climb up a p(U’])eii(licul{ir 
rock, to cling with one hand, whihi the other is tlinist into the 
burrow, and to know tliat a chance slip wdll coitainly smi]) tlie 
invading arm like a tohacc^o-pipe stem, is a combination of joys 
whicli no wafll-conditioned hoy can withstand. 

Fortunately for the Sand JMariins, many of tlujir nests are 
placed in situations whicli no boy can reach, and tliere are hap- 
pily some instances wliere the services which tlu^y render to 
mankind are properly ap^ircciated. Mr. C. Simeon, in liis ''Stray 
Notes on Fishing and Natural History,” gives an interesting 
account of some Sand Martins which wore tlius gratefully 
[irotccted : — 

"Wliilst waiting for the train one afternoori at Wey bridge, 1 
amused myself with watching the Sand Martins, who have there 
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large establishment on either side of the cutting, and got into 
conversation with one of the porters about them. On my say- 
ing, I supposed that the boys robbed a good many of the nests, 
he answered, * Oh, sir, tliey would if they were allowed, but the 
birds are such good friends to us, that we won’t let anybody 
meddle with them.’ I fancied at first that he spoke of them as 
friends in the way of company only, but he explained his meaning 
to be, that the flies about the station would be quite intolerable 
if they were not cleared off by the martins, which are always 
liawking up and down in front of it ; adding, that even during 
tlic few hot days which occurred in the spring before their 
arrival, the flics were becoming very troublesome. ‘Now,’ he 
said, ‘ we may now and tlien see one, but that is all. ’ 

*‘It was a bright sunny day in July, and the scene was a very 
lively and interesting one. TJie mouths of the holes on both 
sid({s of the cutting were crowded with young martins — as many 
perliaps as four or five in each — sunning their barred white 
breasts, and waiting to be fed : the telegraph wires formed 
perches, of whicli advantage was taken by scores of others more 
advanced in growth, and of old ones reposing after their exer- 
tions ; wliile the air was filled with others employed in catering 
for their families. All of a sudden tlie young ones retreated into 
their holes ; the wires were deserted, and only a few remained, 
describing distant circles. I thought that a hawk must have 
made his appearance, but it turned out that the alarm had been 
caused by two men walking over the heath above, and approach- 
ing the holes. The young ones in the holes had, no doubt, felt 
the jar caused by their tread, and those on the wing, who saw 
them, had probably given warning, by note, to the others perched 
on the wires, who could not have seen, nor, I sliould think, heard 
their approach.” 

Although the Kingfisher {Alcedo isinda) does not excavate 
the whole of the burrow in which it resides, it does, at all 
events, alter and arrange a ready-made burrow to suit its own 
necessities. 

This lovely bird, which is one of the few indigenous British 
species that can vie with the bright-feathered denizens of the 
tropics, is happily very plentiful in England, scarcely any stream 
or lake being without its Kingfishers. 
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All who are fond of angling, or of walking by the side of 
streams, must have noticed the Kingfisher as it sits motionless 
on a stone or overhanging branch, peering eagerly into the water 
beneath, and watching the fish as they pass and repass its place 
of vantage. Brilliant in colour though the bird may be, its 
azure back and red belly seldom betray it except to a practised 
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eye, so immovable is its attitude. Suddenly, down it drops into 
the wafer, splashes furiously for a few seconds, emerges with a 
small fish in its mouth, and then returns to land. Sometimes it 
seeks again the perch from which it descended, and then, throw- 
ing in the air the fish, which has all the while been held across the 
beak, catches it dexterously head downwards, swallows it. with a 
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few eager gulps, and then looks out for another victim. Some- 
times it darts with lightning speed along the bank, and, with a 
quick flash of the azure plumage, settles for a moment upon the 
bank, looks cautiously round, and then pops swiftly into a little 
hole. Into this hole we will follow the bird. She always chooses 
her residence by the wMter side, and selects for nidification the 
deserted hole of some quadrupedal burrower. I have even seen 
a Kingfisher’s nest made in the side of a tiny riviilet across 
which a child could step, and which served to conduct the drain- 
ings of an upper to a lower field. 

Generally, the nest is placed in the deserted burrow of a 
water-vole, but ip this instance it had been made in the empty 
tunnel of a water-shrew, so that the hole was of comparatively 
small dimensions, and would not admit my hand and arm with- 
out some artificial enlargement. In all cases, the bird takes care 
to increase the size of the burrow at the spot where the nest is 
made, and to choose a burrow that sloj)es upwards, so that how- 
ever high the water may rise, the nest will be i^erfectly dry. 

That the eggs are laid upon dry fish-bones is a fact that has 
long been known, but for an accurate account of the nest we are 
indebted to Mr. Gould, tlic eminent ornithologist. 

Until he succeeded in removing the nest entire, no one had 
been- able to perform sucli a feat, and so well known to all 
bird-nesters is tlie difiiculty of the task, that a legend was, and 
I^erhaps is still, current in various i)aris of England, that the 
authorities of the Britisli JMuseum had oHcrcd a reward of 100/. 
to any one who would deposit in their collection a perfect nest 
of the Kingfisher. Tliis fea^ has been admirably accomplished 
by Mr. Gould. 

Having discovered the retreat of a Kingfisher, and ascertained 
by digging down upon the nest that the bird was laying, he replaced 
the eartli, and waited for i hrec weeks before attempting any further 
operations. The chief difficulty was, of course, to prevent the 
eartli from falling into the nest, and becoming mixed with tlie deli- 
cate bones of which it was composed. In order to obviate such a 
mishap, Mr. Gould introduced a quantity of cotton wool into the 
burvew, pushing it to the extremity with a fishing-rod. He then 
dug down upon the nest, and captured the female, who was sitting 
upon eight eggs. With very great care lie removed the fragile 
nest, and transferred it to the Ilritish Museum, where it may be 
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seen by any one who will look for it in the room devoted to such 
objects. 

The nest is composed wholly of fish-bones, minnows fun)ish- 
ing the greater portion. These bones are ejected by the bird 
when the flesh is digested, just as an owl ejects the pellets on 
which her eggs are laid. The walls of the nest are about half 
an inch in thickness, and its form is very flat. The circular 
shape and slight hollow show that the bird really forms the mass 
of bones into a nest, and docs not merely lay her eggs at random 
upon the ejecta. The whole of these bones were deposited and 
aiTanged in the short space of three weeks. 

It may possibly be owing to these bones and the partial de- 
composition which must take place during the time occupied in 
drying, that the burrow possiisscs so exceedingly evil an odour. 
Tliis unpleasant effluvium, which may indeed be called by the 
stronger name of stench, is wonderfully enduring, and clijigs to 
tlic bird as well as to its dwelling. The feathers of tlic King- 
fisher are most lovely to the eye, but the proximity of the bird 
is by no moans agreeable to the nostrils, the ancient and iish- 
like smell ” being extremely peiuitrating. I have now l)oforo mo 
a stuffed and perfectly dry skin of a Kingfisher, which has been 
washed and soaked in water for many hours, and yet retains 
the peculiar odour, which is so strong that after I had pr(^pared it, 
many and copious ablutions were required to divest my hands of 
tlie horrible emanation. 

To tliuse who collect eggs, and care for numbers, the discovery 
of a Kingfisher’s nest is a singular lioou. Not only docs the 
bird lay a great multitude of eggs, the aggregate mass of which 
exceeds lier own dimensions, but she is a fearless and indefatig- 
able layer, and if the eggs are removed with proper care, she will 
produce an enormous number in the course of a season. 

Thk comical little Puffin {Fraicrcida arctica) maybe reckoned 
among tlie true burrowers, possessing botli the will and the power 
of excavation, but exercising neitlier unless pressed liy ne- 
cessity. 

As is the custom with most diving birds, the Ihiffln liiys only 
one egg, and always deposits it in some deep burrow. If possi- 
ble, the bird takes advantage of a tunnel already excavated, such 
as that of tlie rabbit, and ‘'squats” uiion anotlier’s territory, just 
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as the Coquimbo owl takes possession of the excavations made 
by the prairie dog. The rabbit does not allow its dominion to 
be usurj)ed without remonstrance, and accordingly the bird and 
the beast engage in fierce conflict before the matter is settled 
Almost invariably tlie Puflin wins the day, its powerful beak 
and determined courage being more than a match for the superior 
size of its antagonist. 

When it is unable to obtain a ready-made habitation, it sets to 
work on its own account, and excavates tunnels of considerable 
dimensions. 

The Feroe Islands arc notable haunts of the Puffin, because 
the soil, which is in many places soft and easily worked, is 



i'UFm, 


favourable for its excavations. Tlic male is the principal exca- 
vator, though he is assisted by the female ; and so intent is the 
bird upon its work, that it may be cajitured by hand by thrust- 
ing the arm into the burrow. The average length of the tunnel 
i.s about three feet, and it is seldom straight, taking a more or 
less curved form, and being furnished with a second entrance. 
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No nest of any kind is used, but the egg is laid on the earth, at 
the end of the burrow, so that, although it is at first beautifully 
white, it becomes in a short time stained so deeply that it can 
seldom be restored to its primitive purity. 

So deeply do the burrows run, that when a passenger is 
walking near the edge of the precipice upon which the Puflins 
breed, he can hear the old birds grunting 1 )c1oav his feet, angry 
because they are disturbed by the footsteps above them. 

The young Piiffin has many foes, who endeavour to seize it 
before its bill has attained its full ])roportions and its muscles 
have gained their full powers. The parent birds, howevcu’, 
bravely defend their young, and have been known, as a last 
resource, to grasp the invader in the beak, and hurl theinselvcs 
and the foe into the sea. Once among the waves, the Piiinn is 
in its natural element, fur it is an admirahlo swimmer and 
practised diver, being able to cateh the swift-finned fishes and bear 
them liome to its nest. The foe, therefore, nmst ('.ither remain 
on dry land or lose tlie victory, if not its life, for there are few 
enemies for which the Puffin is m^t more than a match when in 
11 le water. 

jMr. i\IXjiLLiVKAY, in liis Voyage of the Piattlesriake,” gives a 
curious account of the nesting-place of an allied bird, wliicli 
burrows in Goose Island, off the North Australian coast. 

'' The rock is a coarse syenite, forming detached hare massc's 
and ridges, but none of considerable height. In the liollows tin; 
soil a])pcars rich, dark, and pulv(a*ulent, with much admixtunj 
of unformed bird guano. The scanty vegetation is api)ai*eiitly 
liiiiitexl to a grass growing in tussocks, and a few maritime 
plants. The ground resembles a rabbit warren, Ixang every- 
where undermined by the biiiTows of the ^Mutton Pnti) {Pvffmvs 
hrcvicaudm) the size of a pigeon. A person in walking across 
the island can scarcely avoid frequently stumbling among tlioso 
burrows, from the earth giving way under his fe(it ; and I was 
told by the residents that snakes are very numerous in these 
holes, living upon the Mutton Pirds. I myself tiod upon one 
which, fortunately, was too sluggish to escape before 1 had tim(5 
to shoot it, and ascertain it to be tlie well-known ' black snake’ 
of the Australian colonists (AcanthopUs tortor), a very poisonous 
species. 
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. . . About dusk, clouds of Mutton Birds came in from the 
sea, and we amused ourselves witli chasing them over the gi’ound 
among their burrows, and as many specimens as I required were 
speedUy provided by knocking them down with a stick. Aa 
usual with the petrel tribe, they bite severely if incautiously 
handled, and disgorge a quantity of offensive oily matter, the 
smell of which pervades the whole island, and which tlie clothes 
I then wore retained for a long time afterwards.” The curious 
association of the burrowing bird and the venomous snake is 
very remarkable, and reminds the observer of the burrowing owl 
and the rattlesnake which inhabit the tunnels of the prairie 
dog. 


There arc many other birds which pass a semi-burrowing life, 
making their nests in liollows already excavated, and either 
using tlaiiii without adapiation or altering them very slightly for 
the purpose of depositing their eggs and rearing their young. 
Tlui flACKUAW, for example (Corvus monedula), is frequently one 
of iJie semi-burrowors, inaking its nest within desertcid rabbit 
burrows, when it can find no more congenial locality. Tlie 
Stookdovj-: {GoUimla cenaH) is frequently found in similar situa- 
tions, jdaciiig its rude plaifonn of sticks within tlie burrow ; and 
the common Sheldrake (Tadorna Yidpinscr) possesses the same 
liabit. 

The nest of the lasi-'iueutioned bird is always placed close to 
the water, so tliat the young may be fed with marine Crustacea. 
The female is accustomed to cover tla*, eggs with down plucked 
from her own breast. Babbit warroiis upon sea-edged dills, are 
favonrite resorts of the Sheldrake. In default, liowevei*, of 
rabbit buiTOWs, the Sheldrake is well content with any moderately 
deep holes in the shore, and therein lays her enormous dc'posit 
of eggs, which are from ten to fifteen in number, and of a white 
colour. Burrows thus tenanted may he found in many situa- 
tions, especially on the hanks of estuaries, localities which are 
always sheltered, and almost always produce an abundant supply 
of food for tlie bird and its young brood. 

There is a bird which sometimes visits our island, and which 
is more lovely in colour tlian the kingfisher, and far more elegant 
in shape. This is the Bee-eater {lilcvojfs (tpidsfev^^ so common 



THE BEE-EATEB. 


65 


in the warmer parts of the Old World. Not only is it rich in 
colour and delicately shaped, but it is most graceful in its move- 
ments, sweeping through the air with the ease and rapidity of 
tlie swift, and much resembling that bird in the character of its 
flight. 

1 1 is not a large bird, being about the size of the common thrush, 
and formed in a more slender manner. Tis feathers are coloured 
ill the most exquisite manner, grwn, azure, yellow, orange, and 
clioc^olate-brovvn, being mixeil in a singularly Imrmonious manner, 
and relieved by a little white on the forehead, aiwl a narrow band 
of deep blue-black luider the throiit. When the sunbeams fall 
on these gorgeously decorated feaihm's, the effect is magniheent 
in the extreme, for tlieiti is not only tlie liglit azure hue wliicli 
gives to our kingfislu^r so brilliant an aspect, as it darts along iu 
its meteor-like flight, but with every moveineiit of the bird tlie 
colours cliaiige like tliose of “sliot” silk. 

The pcculiarh’ grace! iil flight of these birds is caleuhited to 
display tlK'ir lov(‘]y colours to the b(*st advantage, and as tliey are 
partially gregarious iu tluur liuluts, and love to assembl(‘. in littlo 
flock.s, they afford a magnificent sp(‘ctacle as tluy sweep tlirough 
the air in devious flight, crossing and rt ‘-crossing each others 
track, rising and sinking on facile wing, wlieeling swiftly, ns 
some more active insect strives to escape from the lovcily de- 
stroyers, and ev(‘r and anon shooting with arrowy sj»eed as tlieir 
i’ul»y-ciucture<I <.*yes catch a glance of some distant i)r(*y. AVere 
it not fur their liarsli, screaming notes, tlu'y would seem almost 
too beautiful to belong to this world. The splendour of tlieir 
plumages is quite tropical, and ihougb the Bee-eater may not 
possess the metallic radiance of llie liumming-biid, tlie extreme 
beauty of the silken plumage, which shines in the sunbeams like 
spun glass, cannot be surpassed, and is far too subtle to be 
approached by human art. The greatest master of the brusli, 
aided by all the resources of the chemist, can do no more than 
indicate the wondrous beauty of this bird. 

The Idl’d does not restrict itself to insects. My friend, 
E. Arnold, Esq. tells me that in India, he has seen the Bee-oatcr 
catcli and devour small fish equal in dimensions to the well- 
known minnow of England. These fisli are eaten by human 
beings as w^ell as by birds, and seem to be intermediate between 
the smelt and the whitebait. Among the residents they are 
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known by the quaint name of ''Havildar-and-ten/' because a dish 
consists of eleven or twelve fishes, lii the Indian army the Havil- 
dar is equivalent to our sergeant, and has ten men under him, so 
that a Ilavildar-and-ten,” signifies a sergeant and his guard, 
making altogether eleven men. The external resemblance be- 
tween the Bee-eater and the kingfisher is patent to all, in spite of 
the short, clumsy-looking body, and stunted taQ of the one, and 
the slight, elegant form, and lengthened tail of the other ; and it 
is sufficiently curious, that a light and airy bird, like the Bee-eater, 
which feeds upon the most active insects, and catches them on 
the wing, should invade the realms of the kingfisher, and procure 
a meal from the water. 

Near the spot where the Bee-eater hovers about in search of 
its daily food, the nest may be found. 

As the bird is generally as gregarious in its nesting as in its 
flight, there is little difficulty in finding the locality in which it 
has formed its temporary home. The Bee-eater is one of ilie 
true hui'jowers, excavating a hole in some bank, and depositing 
its eggs ilierein. The burrow is not a deep one, seldom exceed- 
ing a foot in length, so that the sitting bird is plainly visible 
from the exterior. The extremity of the liole is floored and par- 
tially lined with moss, upon which are jdaced five or six ('ggs, of 
pearly whiteness. Whenever the bank ha])pens to be a con- 
venient one, it is pierced with holes as numerous as those of the 
sand martin of our own country ; and if the observer can manage 
to conceal himself in close proximity to the nest, and will remain 
perfectly quiet, ho will witness a scene which is unsurpassal)le 
for beauty. 

Although gifted with the rapid wing of the swift, the Bee-eater 
does not possess tlie untiring flight of that bird, and, therefore, is 
accustomed to repose at short intervals, wlicncver it has caught a 
butterfly, or some large and active insect. Numbers of these 
lovely birds may be seen perched in rows upon tlic branches of 
neighbouring trees, exliibiting masses of colour tliat have a 
peculiarly magnificent effect to the eye. Here they sit for the 
purpose of eating the prey which they have captured, and the 
ground beneath these favoured branches is thickly strewn with 
wings of butterflies and other insects which they have devonred. 

I do not think that the Bee-eater ever makes its nest in 
,Englaud, for it is only an occasional visitor, and is genemlly shot 
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befoi-e it has passed many days, or even Iioui'S, in this country. 
But its nest may be plentifully found in the warmer latitudes of 
Europe, and many parts of Asia and northern Africa, 

We often lind burrowers where we least expect thero. 

'Who would think, on ins])ecting a specimen of the well-known 
Stoumy rKTUEL {Thrdamdroma peh^jica), that it was able to 
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dig into the ground, and form the burrow in wliich it makes its 
nest? Siicb, however, is ilie case, and iht ])n:tty little traverser 
of the ocean sliows itself to be as aecoinplislicd in excavating the 
ground as it is in Hitting over the wavcjs witli its curious mix- 
ture of flight and mnuing. If the Stoniiy Petrel can find a burrow 
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already dug, it will malvc use of it, and accordingly is fond of 
liaunting rocky coasts, and of depositing its eggs in some suitable 
cleft. It also will settle in a deserted rabbit-burrow, if it can 
find one siilficiently near the sea, and is found breeding in many 
jilaces which woiiW equally suit the x>nffin. 

Failing, however, all natural or ready-made cavities, the Stormy 
I’etrel is obliged to excavate a tunnel for itself, and even on 
sandy ground is able to make its own domicile. Off Cape Sable, 
in Nova Scotia, there are many low-lying islands, the upper parts 
of which arc of a sandy nature, and the lower composed chiefly 
of mud. Not a hope is there in such localities of already existing 
cavities, and yet to those islands the Petrels resort by thousands, 
for the purpose of brettding. Tlie birds set resolutely to work, 
and delve little burrows into the sandy soil, seldom digging 
deeper than afoot, and, in fact, only making the cavity sufficiently 
largo to conceal themselves and their treasure. 

Each bird lays a single egg, which is white, and of small 
dimensions. The young are funny-looking ohjects, and roseinhle 
pufl^ of white down rather than nestlings. The pai’cnt attends 
to its young with great assiduity, feeding it with the oleaginous 
fluid which is secreted in such quantities by the digestive organs 
of this bird. So large indeed is the amount of oi), that in some 
parts of the world the natives make the Stormy Petrel into a 
lamp, by the simple process of drawing a wick through its body. 
The oil soon rises into the wick, and burns as freely as in any of 
the really rude and primitive, though ornamental lamps of the 
ancients. 

Many shore-going birds arc eqiially notable for tlieir capacities 
of producing fat in large quantities when they procure a plentiful 
supply of food. The common sand-piper, for example, which 
haunts the muddy shores of tidal rivers, and feeds upon the 
various living creatures with which the mud is peopled, accu- 
mulates fat to such an extent that to skin the bird properly is 
almost impossible, the thick coating of fat between the skin and 
the flesh melting by the heat of the fingers, and running like oil 
over the feathers. I could never bring myself to believe in the 
petrel-lamp until I had opened the saud-piper when in Ml 
condition. 

The Petrel only feeds its young by night, remaining on the 
wing during the day, and flying to vast distances' from the land. 



THE I’ETUKL. 


t59 


OwiTig to this liahit, and its custom of taking to tlie seq. during 
tlie fiercest storms, it luis long been an object of dread to sailors, 
whose illogical minds are unable to discriminate between cause 
and effect, and fancy that the Petrel, or Mother Carey’s Chicken, 
as they call the bird, is the being which, by the exercise of 
some magic art, calls the storm into existence. Tliey even fancy 
that the Petrel never goes ashore nor rests ; and will tidl you that 
it does not lay its egg in the ground, but holds it under one wing, 
and hatches it while engaged in flight. To the vulgar liiind, 
everything incumpn'bensible is fraught with terrors, and so the 
harmless, and even nseful Petrel, is liated with strange vindence. 

The bird is essentially a storm-lover, for by the violence of 
the wind ni^on the waves the substances on \\'hich the bird feeds 
arc thrown to the surface, and can be siiappt^d up before they 
sink again. The I^etrel perceives by some innate faculty the 
a])proat^h of a storm, and its ajipearance is llic signal for the 
careful mariner to reduce his sails. Tlio ignorant sailors, who 
know, from long experience, that the Pidrel is the forerunner of 
a storm, salute it by the title of Devil’s bird, together with 
sundry otluT epithets, all veiy forcible, but on that very account 
not to be ])rinlcd. 

Throughout the breeding season, tlic Petrel is indefatigable in 
S(‘arch of food, and will follow ships for considerable distances, 
in hopes of obtaining some of the offal tliat is thrown oveibo.ard 
])y the cook. Even if a cupful of oil be cmpticjd into tlio water, 
the Petrel will scoop it up in its bill, and take it liomo to ils 
young. During the night it mostly remains with its offspring, 
feeding it, and making a curious grunting noise, sometliing likrj 
tlie croaking of frogs. This noise is continned thronghout tins 
night, and those who have visited the great nesting places of the 
Petrel, unite in mentioning it as a loud and j)cculiar sound. 
The ordinary cry is low and short, something like the quacking 
of a young duck. By day, however, the l)irds arc silent, and only 
those who keep nightly watch on the ship’s deck, can have an 
opportunity of hearing their chattering cry. 

Tlie burrow in winch the young Petrel is hatched is extremely 
odoriferous, the oily food on which the bird lives having itself 
a very rancid and unsavoury scent ; and in consequence of feeding 
upon this substance, both the habitation and the inmates are 
extremely offensive to the nostrils. The yoiing bird is at first 
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very helpless, and remains in its excavated home until it is 
several weeks of age. One of these birds was seen on the Thames 
in the month of December, 1823, where it attracted some attention, 
its peculiar mode of pattering over the water causing it to be 
taken for a wounded land bird, and inducing many persons to go 
ill vain pursuit of tlie supposed cripple. 



ThK birds iliat liaVo liitlierto been nieiitinncd are citlier biir- 
1‘owers into the cartli, or adopters of burrows which have been 
made and deserted by fossorial inaminalia. Tliose which now 
come before us arc burrowers into wood, and cither form tlieir 
tunnels wiili ilioir own beaks, or adapt to tlieir purposes the 
excavations made by other creatures, and the hollows formed 
by natural decay. 

The first in order of these birds are necessarily the WooD- 
r.KCKKUS, examples of which are found in most parts of the 
world. They are easily distinguished from iiiiy other birds 


TUK WOODPECKER. 


71 


by the peculiar construction of the beak, the feet, and the 
tail ; the beak enabling them to chip away the bark and wood, 
the feet giving them the power of clinging to the trce^trunk, 
and the tail helping to support them in the attitude which 
gives to their strokes the greatest foi’cc. Their beaks are long, 
powerful, straight and pointed ; their feet arc formed for grasping, 
and are set far back upon the body ; and their tails are short and 
still* and act as props when pressed against the rough bark. 

From England, the Woodpeckers are fast disappearing, and 
except in the few forests and woods that still remain, a Wood- 
pecker is now seldom seen in this country. The birds, however, 
possess that remarkable instinct which tells them where they 
will be safe ; and any one who possesses a sufficiency of trees 
surrounded by a wall, and who will not ])ornnt a gun to be fired 
within tlioso precincts, will not have to wait very long before 
his eyes are gladdened by the bright colours of Uie Woodpecker's 
])liunago ns it darts from tree to tree, and liis cars gratified by 
the rapid tattoo of its beak upon the wood. 

We should ])i'obably have possessed many more specimens of 
the Woodpecker, had it not been subjected to such ptu’seciition. 
It was universally thought to be veiy burtful to trees, and its 
reiterated blows were eonsidenal as so many direct injuries. If 
tlic observer could quietly make bis way to a tree on wliieh the 
Woodpecker was at work, he would find grc'at flakes of liark 
lying on the ground, as marks of the bird's industry, and might 
1)0 led to suppose tliat, in separating them from the trunk, the 
bird was inflicting a positive injury upon it. If, however, he 
should examine the flakes of l)ark, he would find that tiny had 
already been separated from the tree in ilic course of nature, and 
that they w( 3 re mere useless exci-escenccs uj)on its surface. Under 
tlK \se bark-flakes whole tribes of insects find a slirlter, and it 
is ill order to obtain the insects that the Woodpecker reniov(iS 
tlie flakes. 

As is well known, this bird makes its iicst in a tunnel which 
it hollows in the tree, and to a superficial observer might easily 
be reckoned among the enemies of the forest. If it were to bur- 
row into sound timber, as is often supposed to be the case, it 
would certainly rank among the deadliest foes of our trees ; for 
in tbe spots where it still residr's, its burrow^s maybe seen in 
plenty, perforating the trunks and branches of the finest and 
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most picturesque trees. But, in point of fact, none of the British 
Woodpeckers are able to cut so deep a tunnel into sound and 
growing wood, and are perforce obliged to choose timber which 
is already dead, and which has begun to decay. 

Sometimes the bird selects a spot where a branch has been 
blown down, leaving a hollow in which the rain has lodged and 
eaten its way deeply into the stem. In such places the wood is 
so soft that it can be broken away with the fingers, or scraped 
out with a stick ; and in many a noble tree, which seems to the 
eye to be perfectly sound, the very heart-wood is being slowly 
dissolved by the action of water, which has gained access through 
some unsuspected hole. Water, when thus admitted to the 
interior of a tree, fills its centre with decay ; and if a perforation 
be made tlirough the trunk, so as to let out the contained fluid, 
gallon after gallon of dark brown water will gush forth, mixed 
with fragments .of decayed wood, and betray, by its volume and 
consistency, the extent of the damage wliich it has occasioned. 

Oitentimes a lai’ge fungus will start from a tree, and in some 
mj'sterious manner will sap the life-power of the spot on which 
it grows. When the fungus falls in the autumn, it leaves 
scarc(;ly a trace of its presence, the tree being aj)parently as 
healthy as Iwforc the advent of the parasite. But the whole 
character of the wood has been changed by the strange power of 
the fungus, being soft and cork-like to the toucli. Although the 
eye of man cannot roadjly perceive the injury, the instinct of 
the Woodpecker soon lends the bird to the spot, and it is in this 
dead, soft, and spongy wood that the. burrow is made. Mr, 
AVaterton, who, I ])e]i(;vo, w'as the first to ]roint out tin's fact, lias 
sliowm me many examples of the fungus and its ravages among 
the trees, several fine ash-trees and sycamores having been 
Tvduced to mere stumps by the silent operation of the vegetable 
parasite. 

It is, by the way, a ratlier remarkable fact, that a tree wdheh 
has been penetrated by water, can be relieved of its burden by 
the hand of man. An auger, or long-shanked centre-bit, judi- 
ciously inserti'd, will draw off tho water, and if the aperture 
through wdiich it gained admission be carefully trimmed and 
covered, so as to prevent any further lodgment of moisture, the 
bark will roll over the orifice, and soon oblitemte it. The same 
process of solf-rc'pair will heal the smaller aperture made by the 
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auger. Sometimes, when a semi-burrowing bird, such as the 
titmouse, enters a hollow thus foimed, and builds its n^ therein, 
the bark grows over the entrance, and so buries the nest in the 
hollow of the tree. Sawyers not unfrequently find various 
objects in the trunks of trees, which have been embedded by the 
curative powers of the tree. 

Should, however, a fungus show itself, the tree is doomed. 
Perhaps the parasite may fall in the autumn, and the tree may 
show no symptoms of decay; but at the first tempost that it 
may have to encounter, the trunk snaps off at the spot wdiere 
tlie fungus has been, and the extent of the injury is at once 
disclosed. As long as any portion of that tree retains life, it 
will continue to throw out these dcstructiv^e fungi, and oven 
when a mere stump is left in the ground, the fungi will push 
themselves out in profusion. 

The pickaxc-like beak of the Woodpecker finds no difficulty 
in making its way through the doenyed wood, and thus the bird 
is enabled to excavate its burrow witliout very mucli trouble. 
The nest itself can scarcely be called by that name, lieing 
notliing more than a collection of the smaller chips which liavo 
fallen to the extriiinity of the tuniud wliile the bird was engaged 
ill the task of excavating. The burrow of tbe Woodpecker is as 
unpleasantly odorous as that of tbe kingfisher. The eggs are 
pure white. 

Tn the Pritish Museum may be seen samples of the burrow^s 
made by tin’s bird, a portion of the tree liaving been cut otf, and 
a section made, so as to sliow the shape, direction, and intoifor 
aspect of the hole. The specimens w^ere ol)tained by Mr. Gould, 
the celebrated ornithologist, and the illustration was drawn from 
them. 

According to Wilson and Audubon, some of tlie AVoodpi^ckers 
of North America are aide to excavate tunnels in tlie sound and 
Htill undocayed wc^od. They do not liow^ever select the bard 
wood in preference to that which is decaycrd, but ahvays give 
the precedence to the latter. Still, they are often obliged to 
bore through several inches of .solid wood, in order to reach 
the decayed portion in the centre. 

Tlie burrowing pow’ers of the great Tviuy-hilled Woodpecker 
are marv^cllous, its chisel-like beak having been known to chip 
splinters from a mahogany table, and to cut a hole fifteen inches 
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in width through a lath-and-plaster partition. Even the small 
Downy Woodpecker is able to bore its way through solid wood, 
and to make a most ingenious nest, the burrow sloping for some 
six or eight inches, and then being driven perpendicularly down 
the tree. The bird takes care to make the sloping tunnel only 
just large enough to admit the passage of its body ; but the per- 
pendicular hole, in which it resides, is quite large and roomy, so 
as to deserve tlie name of a chamber. When first made, the hole 
through which the bird enters its nest is as truly circular as if 
cut by a centre-bit; but it loses the sharpness of its outline after 
it has been in use for any length of time. Both the male and 
female Woodpecker work at this task of excavation, labouring 
alternately, relieving each other in regular rotation, and pecking 
continually until tlui burrow is finished, even tliough tlicy should 
occupy several days in completing their liome. They are so 
intent upon their labour, that tlioy work all day and far into the 
evening, liarnmering away like carpenters at the bench. 

The nest is not uii frequently stormed and seized by an usurper, 
diiniuutivc in size, but unconquerable} in spirit. This is the 
common house-wren, which is fond of Imikling in holes and 
crannies, and is hy no means particular as to its domicile. Kind- 
hearted persons are in the liahit of nailing boxes to poles in 
their gardens for the use of this little bird, which is sure to take 
iinim’diate possession, and to repay them for their benevolence 
hy ridding their plants of noxious insects. Empty cocoa-nuts, 
gourds, earthen pots, and similar objects, are eagerly appropriated 
by the wren ; and, in default of belter ])remises, it will build in 
old hats, or in the sleevt^s of mats ihut have }>oon hanging undis- 
turbed on their pegs. 

The buri’ow of the ^Yoadpcckev is far too comhirtablc a dwelling 
to be neglected by tli(3 wren, who allows the Wood 2 )ocker to pro- 
ceed with its labours until he thinks tliat the liole is large enough 
for liis purpose, and tlieii assaults the unfortunate hurrowers, 
driving them off to seek anotlicr and a less disturbed locality. 
Ill one case, a })air of Woodpeckers began to make tlieir tunnel 
in an apple-tree, and were driven from the spot by tlie liouse- 
wixjii. Tliey then pitched upon a pear-tree, completed their 
Imrrow, ami liad laid one egg, wlien they were {igaiii attacked 
hy tlie fi(‘ry little bird, and obliged to ahrindoii the locality 
allogetlier. 
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Safe as the habitation of the Woodpecker may se^Ema, it is in 
America exposed to many and strange dangers. One of the 
perils which environ the burrows of this bird has already been 
mentioned, but a worse remains to be told. The black snake 
espies the parent birds as they enter and leave their nest, presses 
its sombre body against the tree, glides slowly up the trunk, and 
enters the apartment of the Woodpecker. Eggs or young aio 
equally acceptable to the snake, whicli, liiidiiig itself in a com- 
fortable and sheltered spot, coils itself round and abandons itself 
to repose. “ The eager schoolboy,” writes Wilson, “ after hazard- 
ing his neck to reach the Woodpecker’s hole, at the triumphant 
moment when he thinks the nestlings his own, and strips his 
ann, launcliing it down into the cavity, and grasping what ho 
conceives to be the callow young, starts with horror at the sight 
of a hideous snake, and almost drops from liis giddy pinnacle, 
retreating down the tree with teia’or and ])reci[)itation. 

Several adventures of tliis kind have come to my knowdedge, 
and one of them that was attended with serious consequences, 
wliei’c both snake and boy fell to the ground, and a broken tbigh 
and long confinement cured ibe adventurer coin])letely of his 
ambition for robbing woodpeckers’ nests.” Tlic Unlucky bird- 
nostcr might liave saved Iiimself a fall, bad he ht'cn anything of a 
naturalist. The black snake wliicli is mentioned in the aiujcdote 
{Corifpliodoii comtrictor) is as barmless as the common snake of 
England, tliough it is a fa ‘rce-l coking reptih;, and very irascilde 
of teini)er, darting with open month at llie hand of any one who 
annoys it, and making IxdieVc to hile. It is sometimes called 
the racer snake., on account of its swiftness. 

TiiEUE arc many birds whicli make use of liolcs in trees for 
the deposition of their eggs, but which seldom, if ever, excavate 
the burrow by their own exertions. One of the best known 
examples of these birds is the Wryneck {Yutix torqnilla) or 
Emmet-eater, a pretty tlintigh not a gorgeously-decorated cr(*a- 
ture. In AVales it is known by the name of Gwas-y-gog, or 
Cuckoo’s knave, because it is said to follow the cuckoo as a 
servant follows a master. It is a rather elegantly-shaped bird, 
with plumage beautifully mottled with various shades of brown, 
and with a kind of low crest on the head, movable at pleasure. 
This bird selects for its borne .some hollow in a tree, sometimes 
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taking the deserted burrow of a woodpecker, when it is fortunate 
enough to secure so couTenient a residenca Any holes m trees, 
however, are used by the Wryneck ; and it is veiy fond of those 
hollowed places where a branch has been broken away, and the 
interior of the tree has in consequence begun to decay. In such 
cavities the bird makes its nest, or rather, lays its eggs, for it is 
quite satisfied with chips of decayed wood for a bed whereon to 
place its numerous white eggs ; and, like all those birds which 
build in burrows, it cares little about an elaborate nest. It 
wUl, however, take advantage of the nest which has been made 
by some other bird, and has been known to deposit its eggs in 
the deserted habitation of a redstart. 

Tliough a timid bird, it is never slow in defence of its home 
and its numerous young ; and though its slight beak can 
inflict but very trifling damage upon ordinary foes, it often 
frightens away the novice who has approached its domicile, by 
writliing its neck, darting its head fomard, ruffling its crest, and 
hissing like an angry viper. On account of tliis habit, it is 
known in many parts of England by the popular name of Snake- 
bird, The head and neck of the bird have quite a fonnidable 
aspect as they thus present themselves at the orifice of the 
burrow, and at a little distance the writhing neck and angry 
hiss give to the creature a very sauguiuaiy character. 

Among the serni-burrowere we may rank the Staeling 
{Sturnus vulgaris), as this bird invariably lays its eggs in a 
hollow of some kiinl ° 

Its instinct teaches it to select spots wherein it can he hidden; 
and the deeper the bun-ow, and the nan-ower tlm entrance, the 
better does the Starling seem to be pleased. In all kinds of 
places the Starling makes its home, and its pale blue eggs may 
be found wherever there is a hole that will contain them.'’"TJnder 
the eaves of houses the Starling contrives to creep, and finds 
some retired spot where it can sit in security and tend its youn". 
Oftentimes when it resides in towns it di.splays so much inge- 
nuity in concealing the locality of its habitation, that the im- 
patient cry of the young binls aflbrds the first indication of a 
nest. Frequently it gets into pigeon-cotes, and associates quite 
amicably with the rightful inmates. It has a groat likin^ for 
the same domicile as the jackdaw, and there is often a trial of 
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skill between the bii*ds^ each trying to gain the disputed 
nesting-place. 

In towers, old trees, and similar places, the jackdaws en^ 
deavour to supplant the owls, and the Starlings endeavour to 
extirpate the jackdaws. On the ground under such places may 
be seen whole heaps of sticky dropped by the jackdaw while 
endeavouring to niake its nest, and showing how strangely 
circumscribed are the reasoning pouters of lower beings. 

In many things the jackdaw is a wonderfully clever bird, 
displaying such an amount of ingenuity in its actions, that 
its rational capacities are evidently very great. But, however 
clever a bird may be, and liowevcr admirably it may adapt its 
actions to surrounding circumstances, it is sure to bixiak down 
siiddciily in an unexpected manner, and to fail in the easiest 
])art of its task. A jackdaw, for exam})lo, will go afield in 
S(3arch of sticks, and will spend some time in selecting a hrancJi 
tliat will serve its purpose. It lifts, and drops, and turns, and 
weighs the branch, displaying great acumen in its task, and 
occupying much time in making a ])rop(‘r selection. When it 
lifis chosen a suitable branch, it Hies away to the spot it has 
chosen for its nest. 

When taking up tlie branch, the jacHcdaw mostly carries it hy 
the middle, because it can be easily balanced when so held. But 
the bird forgets that a branch held crosswise will not enter a 
small aperture, and accordingly it finds itself checked when 
endeavouring to gain admission to its domicile. It flutters 
about in great dismay, and tries with all its ])owers to force tlic 
branch into the hole ; hut it never thinks of the simjilc expe- 
dient of taking the branch by the end, and pushing it length- 
wise through the entrance ; and after it has wearied itself out 
in vain attempts, it drops the hrancli and goes off for another. 
Beneath the many nesting-places at Walton Hall may be seen 
a wonderful number of sticks which have been thus dropped. 
Mr. Waterton lately drew^ my attention to a rapidly-accumulating 
pile of dead branches, which had been droj>ped by a jackdaw 
which w^as making its nest in a small window in the stable front. 
In this favoured place the birds know that they will not be 
injured, and so they permit their proceedings to be watched 
without exhibiting any shyness. 

Old towers arc very favourite haunts of the Starling, who 
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builds in close proximity to the owl and jackdaw, neither of tlie 
three appearing to be disturbed by the presence of the others. 
In forest lands the Starling lays its eggs in old trees ; and I have 
frequently looked into a little hole high on the trunk, and seen 
the eggs lying lar below, out of the reach of any foe except the 
rat, the weasel, and the British schoolboy, with his fertile inven- 
tion and ready limbs. Starlings which choose such situations are 
strangely indiflerent to observation, and are so noisy in all their 
conversation, that they may be heard at a distance of several 
hundred yards. 

One or two otlier British birds must be mentioned, because 
they lay their eggs in excavations either natural or artificial. 
There is the elegant little Thee CiiEF.rKU {Certhia familiar Ls), so 
well known for its delicate form, its slender and slightly-curved 
beak, .and the great agility Avith whieh it tiuverses the trunks of 
trees. The nest of thi.s bird is mostly jduced in the hollow of 
soluo decaying tree, and is of ratlier more ambitious a character 
th.'ui is generally found with birds which lay their eggs in similar 
situations, being formed of moss, gravss, and other soft vegetable 
substances, and HikkI with dow'ny feathers. Thorc^ are about 
seven or eight eggs, which arc small and of a light gny, varie- 
gated W’itli brow^uisli dots. 

The short-bodied, stoul-lK*aked, strong-limbed Nuthatch 
{SiUa Euroikva) is anollier exam])le of tlie semi-burroAvers, iuas- 
imieli as it always (•hoos(?s the hollow of a decaying tree for its 
niir.sery. The general liabits of this curious little bird are very 
Avell known, and as they bear but very slightly on the prin- 
ciple of nesting, there is no need to mention them in this 
place. 

The cavity which the bird selects is usually one Avliich has 
but a very small eutnince ; and it is said that Avhen tlie orifice 
is too large, the mother bird lessens it by kneading clay into tlie 
sides. It has already been mentioned that the wayne(‘k defends 
its nest by tlio simulation of offenswe jiowers, though it is, in 
truth, a very harmless bird, Avithout the means to Avork an injuiy 
to an enemy. The Nuthatch defends its home Avith equal suc- 
cess, but not by tlie same deception ; for Avlienever an enemy 
approaclios too closely to the nest, out dashes the bird in a state 
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of wild excitement, darts at the intruder^ and pecks so fiercely 
with its powerful beak, that it can drive away any ordinary foe. 
Tlie bite which the Nuthatch can inflict is of no trifling force ; 
for the beak is strong enough to crack the shell of any nut, and 
when employed on softer substances, is very apt to leave behind 
it a tangible mark of its powera 

The nest of the Nuthatch is hardly deserving of the name, for 
it merely consists of a few dried leaves, intermingled witlx little 
bits of decaying wood. 

Anotiiexi of these semi-burrowing birds is the Hoopoe { U2m)a 
ep(yps)y one of the handsomest, though not the most brilliant, of 
English birds. It is now very rare in this country, and, from all 
ai)]K‘arances, is unlikely to become plentiful. 

Tlie Hoopoe inak(‘s its nest in some decaying tree, and often 
prepares the liollow for its nest, thougli without intending to do 
so. The food of tlu^ bird (ionsisis cliiefly of insects, in various 
stages of existence', most of which are dug by tlic long bill from 
the decayed wood wlanciii they burrow. Tlic larvui of many 
beetles exist in such localities, and as tboy are mostly fat and 
l)lump, they afford aluindant nourisbinent to their dt'-siroyer. 
In dislodging these larvju from their strongholds, iheirr)0])oe not 
only enlarges the hollow, but flings a quantity of small chips of 
the spongy wood to the bf)tlom of ihn cavity. The m^st is made 
of grass, fl'athers, and similar materials, and in many cases is 
placed upon the layer of dried fragments. 

The cavity in wdiich the Hoopoe makes its nest is notable for 
a ]nost horrible stencli, wliich, in countri(‘S wlien* Ihe binl is 
])leiiliful, has become ])roveibial. The odour wliich emanates 
from the kingfisher is most unsavoury, but it does not jiossess 
the pungent offensiveiiess which distinguishes tliat of ih(‘ Hoopoes 
The food of the Hooyioo w'as long coiisidiTcd to be the cause of 
this unpleasant peculiarity; but as the bird liv(js entircily on 
insects, it is evident that some other cause juiist be souglit. 
This is found in certain glands near the tail, whicli s(^crete a 
substnnee that certainly must be useful to the bird in some 
mysterious way, just as tlie odorous secretion of tlie musk-deer 
must be beneficial to the animal ; but it possesses a singularly 
offensive smell, and renders the nest unendurable to human 
nostrils. 
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One or two of tlie Titmice are in the habit of making their 
nests in similar situations. The Cole Tit (Pants ater) will 
always take advantage of hollow places, though it is perfectly 
capable of building a nest among the dense underwood, and its 
habitation may be mostly found in such localities. Young fir 
plantations are favourite resorts of this bird, which finds a con- 
genial resting-place among the low, horizontal branches. 

In Mudie’s “ Feathered Tribes of the British Islands,” there is 
a brief and valuable summary of the bird-attracting powers of 
the fir in its different stages of development. “ In a fir planta- 
tion, which is neither so low as to partake of the mushroom 
growth of pines (especially Finns sylvestris) upon too rich soils, 
nor too inland and upland, there is a succession of birds. Liimets 
and other brake-birds come to them as long as they are mere 
bushes ; but the note of the cuckoo is not heard in them. After 
a wliile tlie Colo Tit becomes one of their most plentiful inhabi- 
tants ; and by tliat time the cuckoo perches and sings on the 
margin. A few years longer, and the ringdove moans in the tops 
of the trees, which have tlien begun to open towards the surface 
of the ground, and the covers for the brake-birds, and resting- 
places for all birds that build hideling and near the earth, are 
gone. Ihc cuckoo is then hesird less frequently, unless there are 
wppices of deciduous trees, or young pines come up in succession, 
in the vicinity. If the trees form a belt between rich grounds* 
the magi)io, though he loves the ‘ home ’ trees better, will some- 
times come, a little after the woodpigeon ; and if the plantation 
IS deep and secluded, the jay will, perhaps, come a little earlier. 
To all these succeeds tin reok, which nestles in the mature 
trees, with the long boles dear of branches, and he quits them 
not until they are cut down or perish in the lapse of time.” 

In my note-book there is a sketch of a curious habitation 
occupied by a Cole Tit. One of the large trees at Walton Hall 
liad been infested by the fungus, which has already been men- 
tioned, and had broken asunder some eighteen or twenty feet 
from the ground. Several spots where these fungi had softened 
the wood were excavated by Mr. Waterton, in order to make 
nesting-places for various birds. In such spots the owls come 
and breed, and so do the jackdaws, starlings, and other birds 
To one of these cavities Mr. Waterton fitted “a door, combed of 
balk, and m the upiier part of the door, he cut a little circular 
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hole. The Cole Tit soon found out the hollow, and discovering 
that the cavity would make a good dwelling-place, and that the 
hole afforded an easy mode of entrance and egress, she proceeded 
to make her nest therein. When I saw the tree, the Cole Tit 
had not begun to build, but the relics of the old nest were there 
and could easily be seen by opening the door. 



Another example of l>irds that make tlieir nests within the 
hollow of trees is the strangely-formed Toucan {Rcm2)haslos 
Ariel), 

There are many species of Toucan, all of which are easily 
recognisable on account of the colours of the beak, for in all 
these birds the enormous bill is decorated with strangely brilliant 
tints. In one S2)ecies the beak is rich orange and black, in 
another it is scarlet and yellow, and in another it is green and 
red ; and in all it is of enormous dimensions when compared 
with the body, and is of great strength, though very light 
Indeed, it is but a mere shell of horny substance, in some placets 
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not thioker than writing paper, and coloured by means of certain 
membranes in the interior, which shine through the semi-trans- 
parent horn. 

It has long been known that the Toucau nested in hollow 
trees, and that it preferred those cavities which could only be 
entered by a small aperture, the reason for this predilection 
being rather absurd. It was supposed that the young of the 
Toucan were liable to the attacks of monkeys and large birds of 
prey, and that whenever the parent bird was alarmed, all she 
liad to do was to poke her beak out of the aperture. The 
assailant, on seeing such a huge bill, fancied that an animal of 
corresponding size must be behind it, and therefore fled from so 
doughty a foe. One writer puts this idea in a very quaint 
manner. The monkeys, he says, are very noisome to young 
birds, and try to pull the unfledged Toucans out of their nests. 
Jhit the mother bird, when she sees a monkey approaching, ‘‘so 
settles herself in her nest as to put her bill out at the hole, and 
gives the monkeys such a welcome therewith, that they presently 
pack away, and glad they escape so.” 

According to some writers, the Toucan makes the burrow 
for itself, using the huge beak as the tool wherewith it excavates 
its work. I very much doubt, however, whether the bird has 
tlui power of doing so, and think that, at the most, it only adapts 
Aiid slightly alters the interior of tlie hollow, in order to suit its 
own purposes. 

The Toucan is always a tree-loving bird, and does not wander 
from tho forests. It is a native of South America, and may 
generally bo seen perched oi: tlie topmost bouglis of the lofty 
mora-tree, far beyond tlie reach of the shot-gun, and requirincr 
a single bullet, or the Indiaifs tiny poisoned arrow, to hrino* it 
from its lofty elevation. It flies only by jerks, takes no hng 
aerial journeys, and its body always seems overweighted by the 
enormous beak, wliich makes the bead bow downwards as the 
bird passes througli the air. 

Peehaps the Swift (Ci/pselus opus) may take rank among the 
semi-burrowing birds. 

_ It always lays its long white eggs and makes its simple nest 
m holes, and in some cases is able to form the tunnel in which 
It breeds. When it takes up its habitation far from human 
abodes, it contents itself with crevices in rocks, hollow trees, and 
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similar localities. Bui^ when it resides near the habitations of 
man^ it attaches itself to him like the swallow and the maitin. 
Slates and tiles have, however, driven the Swift away from many 
a spot wherein it was once plentiful, for it loves to penetrate 
into thatch and therein to rear its hungry brood. 

I can well remember the gradual ejection of the Swifts from a 
country town, on account of architectural improvements. For- 
merly, when all the less pretending houses were covered with 
thatch, the Swifts had their nests in every roof, and the Jacky 
Screamers,’* as the j)easants called the birds, used to hunt for 
flies in the streets, and boldly cariy their prey to their young. 
The houses were so low that a man could touch the eaves merely 
by standing on a chair, and the habits of the birds were easily 
watched. Their nests were frequently robbed, but the birds 
seemed to care little for their bereavement, and when the eggs 
were removed, would quietly lay another couple or so. I seldom 
found more than three eggs in a nest. 

By watching tlio Swift enter the tunnel leading to its nest, the 
object of the oddly-formed f(‘et is clearly ascertained. Tlie legs 
are very short but strongly made, and the \ms, are all furnislied 
with strong curved elaws, and directed forward, so that the bird is 
unable to clasp a braiudi witli its feet. This structure enables 
it to scramble through its tunnel with gi’oat ra])idity, and it is 
most interesting to see the Swift wheel round in the air with 
a piercing cry, answered by a little complacent chirrup from 
its mate within the nest, dart into the liole as if shot from a 
bow, closing its wings as it enters the tunnel, and tlieu scramble 
away with a quick and certain gait that never fails to excite 
admiration. 

The nest itself is a very sinqde affair. Any soft material 
seems to suit the Swift, wliich brings hay, flakes of wool, bits of 
rag, feathers, paper, string, and many other substances into the 
burrow. With these materials it makes a tolerably compact 
nest, which is generally to he found at a distance of eighteen 
inches or two feet from tlje entrance of the burrow. The holes 
which have been made by rats are mostly used for this pur- 
pose, but if the bird cannot find a hollow already existing, it is 
quite capable of forming one for itself, and by dint of pulling 
out the straws in some weak spot, and jmsbing aside those 
which it cannot extract, it soon makes a burrow large enough 
for its purpose. 
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The Reftiles and their hihernation — ^Tho Land Tortoise and its "winter 
dwelling— The Crocodiles— Snakesr— The Yellow Snake of Jamaiaa— Its 
general habits — Its burrowing powers discovered — rresumed method of 
removing the earth. 

The Keptiles are, as a body, not remarkable for the burrows 
which they make. 

Many of them bore their way into the ground, pass a few 
months in a state of torpidity, and then push their way out 
again. But the hole which they make in the earth is scarcely 
to be called a home, inasmuch as the inhabitant merely enters it 
as a convenient place wherein it may become torpid, and abandons 
it as soon as the ordinary functions of the system are restored by 
the warmth of the succeeding year. 

The common Land Tortoise, for example {Testudo Grccca), is in 
the habit of slowly digging a burrow with almost painful deli- 
beration, and then concealing itself below the surface of the 
earth during the cold months of wdntei’. Many Tortoises which 
have lived in this country liave been noticed to perform tliis act, 
and I have lately seen a vejy good example of a buri'ow which 
had been sunk amid some straw’^berry plants, and fiom which 
the inmate had just emerged. 

Many other reptiles follow a similar course of action. The 
crocodiles, for example, sink themselves deeply in the mud, and 
have more than once caused much alarm by awakening out 
of their hibernation, and protruding their unwelcome snouts 
from the mud close to the feet of the astonished spectator. 

Snakes are accustomed, in like manner, to conceal themselves 
during the period of their hibernation, resorting to hollow trees, 
holes in the ground, and similar localities. Labourers while 
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engaged in digging, especially in breaking down banks, frequently 
unearth a goodly assemblage of snakes, all coiled up in an 
unsuspected cavity, which they must have entered through tlie 
deserted burrow of a mouse or some other little animal. But 
that a snake should be able to form its own burrow is a feature 
so remarkable in herpetology, that a single accredited example 
must not be passed without notice. 

In his very interesting work on the natural history of Jamaica, 
Mr. Gosse gives a curious account of a burrow made by the 
Yellow Snake {Chilalothrus inornatm). This snake is very 
plentiful in Jamaica, and is perfectly hannless to man, being 
destitute of poison-fangs, and not reaching a size wdiich would 
render it formidable to human beings. Its average lengtli, when 
full-grown, is eight feet. So far, indeed, from being obnoxious 
to man, it may rank among his best friends, os being a deter- 
mined foe to ivats, feeding largely upon them, and even entering 
houses in search of its prey. Like the weasel, indeed, of our 
own country, which feeds mostly on mice and other destructive 
animals, but occasionally makes a rai<l upon the fowl-house, the 
Yellow Snake enters the farmyard, and, instead of eating rats as 
it ought to do, proceeds to the hen-roosts, and robs tliem. No 
less than seven eggs have been found inside a single Yellow 
Snake, and not a single egg was broken. 

There is now (18G3) a good specimen in the Bcptilc-room of 
the Zoological Gardens of London. 

One of these snakes was seen to crawl out of a hole in tli(3 
side of a yam-hill — ie. a bank of mould prepared for the purpose 
of growing yams — and wlien tlie earth was carefully removed, a 
large chamber was discovered in the middle of the hill, nicely 
lined with strips of half-dried plantain leaves, technically called 
‘"trash,” and containing six eggs, all fastened tog(‘.ther. Just 
outside the hole was a lieap of loose mould, whicli had evidently 
been thrown out when tlie excavation was made. 

Tlie Yellow Snake generally makes its home in tlie deep spaces 
between the spurs of the fig or the buttresses of tlie cotton-tree, 
and always lines it with “trash;” but that the creature should 
be able to excavate a buiTow, and throw out the earth, seems 
almost incredible. How did the snake remove the earth ? As 
the reptile was not seen in the act of excavating, this question 
could not be precisely answered. Mr. Hill, however, to wliom 
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the subject was referred, gave as his opinion that the snake 
loosened the earth with its snout, and then worked the loose soil 
out of the hollow by successive contractions of the s^;ments of 
the abdomen, which would thus “deliver” the soil after the 
manner of the Archimedean screw. 

The eggs which were found in the chamber were removed, and 
from one of them, which was opened, was taken a young snake, 
about seven inches in length. 
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CRUSTACEA, 


The Lam) Crabs and their habits — The Violet Land Crab— Its burrows, its 
combativeness, and its pedestrian powers— The FionxiNG Crab, why so called 
— The Eager Crab of Coylon — Its burrows and mode of carrying off the soil — 
Tlie Robber Crab— Its fom and general habits— Food of the Robber Crab — A 
soft bed, and well-stocked larder— The Cuelura, and its ravages among timber 
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TfiE reader will doubtless perceive that among sucli a multitude 
of mammals and birds, each of wliich has some habitation, it is 
impossible to give more than a selection of some of the more 
remarkable examples. Alihougb, tbcreforc, there are many other 
burrowing and semi-burrowing vertebrates, we must leave the 
furred, feathered, and scaled tribes, and pass to those which 
occupy a lower place in the animal kingdom. 

Among tlie Crustacea, there are very many species which form 
burrows, and which conceal themselves under the sand or mud. 
As, however, these creatures cannot be said to form their habita- 
tions, and the burrows are mostly obliterated by the return of the 
water, they can scarcely be reckoned among those wliich make 
‘‘ homes without hands.” Some, however, there are which are as 
fully entitled to be ranked among the true burro wers, as any crea- 
ture which we have mentioned, digging a regular burrow in the 
earth, residing in their subterranean home, issuing forth to pro- 
cure food, and retiring to it when alarmed. These are the crea- 
tures so widely famous as Land Crabs (GccaTcinus), respecting 
which so many wonderful tales are told, some true, some false, 
and many exaggerated. Tlie Land Crabs are found in various 
parts of the world, and are notable for very similar habits. They 
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all burrow in tlie ground, run w'itli very great speed, bite with 
rnar\^ellous severity, imd associate in considerable numbers. As 
a general f;ict, they are considered as great dainties, and when 
properly prepared, may be ranked among the standing luxuries 
of tijeir country. 



As the Violet Land (.h\il> of .Taniaiea (GccKrclnus ruricola), is 
the most familiar of these creatures, we will take it as our first 
example of the burrowing Crustacea. This sj)ecies, which is 
sometimes called the Llack Crab, and sometiim^s the Toulourou, 
is exceedingly variable in its colouring, sometimes black, some- 
times blue, and sometimes spotted. Whatever may be the 
colour, some tinge of blue is always to be found, so that the 
name of Violet Crab is the most appropriate of the three. 
Wherever the Land Crab makes its home, the ground is fiUed 
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with its burrows, which are as thickly sown as tliosc of a rabbit 
warren, and within these habitations the crabs remain for the 
greater part of the day, coming out at night to feed, but being 
always ready to scuttle back at tlie least alarm. 

Should, however, their retreat be interce])ted, they are as ready 
to fight as to run, and have a curious habit of seizing tlui foe 
with one of the largo claws, and then shaking offHhe limb at its 
junction with the body. As the muscles of llie claw retain their 
tension for some little time after the connexion with the body 
has been severed, the enemy feels as much pain as if the crab 
were still living ; and in the momentary confusion caused by 
the bite, the crab takes the opportunity to conceal itself in some 
crevice. As is the case with all crustaceans, it sufltuvs but a 
temporary loss, a new limb soon sprouting out, and taking the 
j)lace of the discarded nn‘nil>er. 

Altliough these warrens are seldom less than a mih?, from tlu sea, 
and are often made at a distance of two or even three? 3niles, the 
Land Crabs are obliged to tnivi*! to the shore for the ])iirpos(? of 
dciK)siting their eggs, wliich are attached to tlio lower surface of 
the abdomen, and are washed (»11 by the surf. Large num])ers of 
tlie crabs may be seen upon their jounuy, which they ])rose- 
cute so eagerly that they siifier no opposition to (hjter th(*m freun 
their purpose. This custom has probably givi'ii rise to the 
greatly cxaggeratiul iah?s that luive been iiarraied r(?specting 
th(*se crabs, and tladr custom of scaling ])er]KMidieular walls 
rather than tui-n aside from the direct line of tluar route. 

Twice in the year the Land Crabs become very fat and heavy 
and are then in the best conditiim for the tahhi, thc-ir flesh behig 
])eciiliarly rich and loaded with fat. No one hv.viuh to l.Ki tinjd 
of tlie Ivaiid Crab, and new comers are a])t to indulge in the 
novel dainty to such an extent tliat their internal economy is 
sadly deranged for some litth? time after tlu? banquet. 

About the month of August, the Land Ciuh is obliged to 
cast its sliell, and for that purpose retires to the Iniriow, which 
has been well stocked with grass, leaves, and similar materials. 
It then closes the entrance, and remains liiddciii until it lias 
thrown off its old shell, and indued its new suit, wliieli is then 
very soft, being little but a membranous skin, traversed by mul- 
titudinons vessels. At this time the crab is thought to be in 
the best condition for the table. Calcareous matter is rajiidly 
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deposited upon the membrane, and in process of time the new 
shell becomes even harder and stronger than that which has been 
rejected. 

Many species of Land Crab are known, some of which possess 
rather curious habits. The Fighting Crab {Gelasimus lellator), 
is a good example of them. This species possesses one very 
large and one very little claw, so that it looks as if a small man 
were gifted with one arm of Hercules and the other of Tom 
Thumb. As it runs along, with the wonderful speed which 
belongs to all its kin, it holds the large claw in the air, and nods 
it continually, as beckoning to its pursuer. While so engaged 
it has so absurd an aspect that it has earned the generic title 
of Gelasimus, ie. laughable. As may be conjectured from its 
popular name, it is a very combative species, holding its fighting 
claw across its body, just as an accomplished boxer holds his 
arm, and biting with equal quickness and force. It is also a 
burrower, and lives in pairs, the female being within, and the 
male remaining on guard at the mouth of the hole, his great 
fighting claw across the entrance. 

Another Land Crab, which has earned the generic title of 
Ocypode, or Swift-footed, and is popularly called the Eager, 
from its astonishing speed, is a native of Ceylon, where it exists 
in such numbers that it becomes a terrible nuisance to the resi- 
dents. Having no respect for the improvements of civilization, 
this crab persists in burrowing into the sandy roads, and is so 
industrious at its excavations, that a staff of labourers is con- 
stantly employed in filling up the burrows which these crabs 
have made.* Were not th: precaution taken, there would be 
many accidents to horsemen. 

The mode of excavation employed by this creature is rather 
peculiar. It “ burrows in the dry soil, making deep excavations, 
bringing up literally armfuls of sand, which, with a spring in the 
air, and employing its other limbs, it jerks far from its burrows, 
distributing it in a circle to the distance of many feet.” 

There is a very remarkable burrowing crustacean, called the 
Eobber Crab {fiirgus latro). This creature is of a strange, weird- 
like shape, difficult to explain, but easily to be comprehended 
by reference to the illustration. The reader can, however, form 
some notion of its general form, by removing a common hennit 
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crab from its residence, and laying it flat before him. Tlie 
Eobber Crab, however, does not live in a shell, and its abdomen 
is consequently defended by hard plates, instead of being soft and 
unprotected like that of the hermit crab, to 'wbicb. it is cioseVy 
allied. 

The Eobber Crab inhabits the islands j>f the Indian ocean^ and 
is one of those Crustacea whiph are able to exist for a long time 
without visiting the water, the gills being kept moist by means 
of a reservoir on each side of the cephalothorax, in which the 
organs of respiration lie. Only once in twenty-four hours does 
this remarkable crab visit the ocean, and in all probability enters 
the water for the purpose of receiving the supply which preserves 
the gills in working order. 

It is a quick walker, though not gifted with such marvellous 
speed as that which is the property of the racer and other land 
crabs, and is rather awkward in its gait, impeded probably by 
the enormous claws. While walking, it presents a curious aspect, 
being lifted nearly a foot above the ground on its two central 
pairs of legs, and if it be intercepted in its retreat, it brandishes 
its formidable weapons, clattering them loudly, and always keep- 
ing its face towards the enemy. Some travellers aver that it is 
capable of climbing up the stems of the palm-trees, in order to 
get at the fruit, and this assertion has lately been corroborated 
by the experience of competent observers. 

The food of the Eobber Crab is of a very peculiar nature, 
consisting chiefly, if not entirely, of the cocoa-nut. Most of my 
readers have seen this enormous fruit as it appears when taken 
from the tree, surrounded with a thick massy envelope of fibrous 
substance, which, when stripped from the nut itself, is employed 
for many useful purposes. How the creature is to feed on tlie 
kernel seems quite a mystery ; and, primd facie, for a crab to ex- 
tract the cocoa-nut from its envelope, to pierce the thick and 
stubborn shell, and to feed upon the enclosed kernel, seems an 
utterly impossible task. Indeed, had not the feat l)ccn watched 
by credible witnesses, no one who was acquainted with the habits 
and powers of the Crustacea would have credited such an asser- 
tion. Yet Mr. Darwin, Messrs. Tyerman and Bennett, and other 
observant men, have watched the habits of the creature, and all 
agree in their accounts. 

According to Mr. Darwin, the crab seizes upon the fallen 
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cocoa-nuts, and with its enormous pincers tears away the outer 
covering, reducing it to a mass of ravelled threads. This sub- 
stance is carried by the crabs into their holes, for the purpose of 
forming a bed whereon they can rest when they change their 
shells, and the Malays are in the habit of robbing the burrows of 
these stored fibres, which are ready picked for them, and which 
they use as ''junk,” i.c. a rough kind of oakum, which is em- 
ployed for caulking the scams of vessels, making mats, and similar 
purposes. When the crab has freed the nut from the husk, it 
introduces the small (Uid of a claw into one of the little holes 
which are found at one end of the cocoa-nut, and by turning the 
claw backwards and forwards, as if it were a bradawl, the crab 
cont lives to scoop out the soft substance of the nut. 

According to the observations of Messrs. Tyerman and Bennett, 
the well-known missionaries to the South Seas, the Bobber Crab 
has another method of getting at the cocoa-nut, and displays 
an instinctive knowledge of iiolitical economy which is very 
remarkable. 

“These animals live under the cocoa-nut trees, and subsist 
upon the fruit which lli(‘y find upon the ground. With their 
powerful front claws they t(;a.r off the fibrous husk ; afterwards, 
inserting one of the sharp points of the same into a hole at the 
end of the nut, they beat it with violence against a stone until it 
cracks ; the shell is then easily pulled to pieces, and the precious 
fruit within devoured at leisure. Sometimes, by widening the 
hole with one of iluur round, gimlet claws, or ciilargiug the 
breach with tluur forc('i)S, they effect suflicicnt entrance to enable 
them to scoop out the kernel, without the trouble of breaking 
tlic unwieldy nut. 

“ These crabs burrow in tlie earth, under the roots of the trees 
lliat. furnish them with provisions — prudently storing up in their 
holes large quantities of cocoa-nuts, stripped of their husk, at 
those times when the fruits arc most abundant, against the recur- 
ring inteiwals when tlu*y arc scarce. We are informed that if 
the long and delicate ahtenniu of these robust creatures be touched 
with oil, they instantly die. They arc not found on any of these 
islands except the small coral ones, of which they are the 
principal occupants. The people here account them delicious 
food.” 

The palm-climbing habits of the Bobber Crab are mentioned 
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by Mr. T. H. Hood, in liis “ Notes of a Cruise in II.M.S. /dt'im, 
in the Western Pacific.” In the Samoan group of islands, the 
crab is called Ou-ou,” and is a favourite article of food. While 
the vessel remained off Samoa, IVIr. Hood asked about these 
crabs; and though he did not see any of them performing so 
strange a feat, he shows that there are very good grounds for 
believing the possibility of such an action. 

“ I inquired of them about the habits of the Oii-ou, or great 
cocoa-nut-eating crab, common here, and found the reports pre- 
viously received from the natives corroborated. Mr. Darwin 
mentions that, in the Seychelles and elsewhere, there is a species 
which is in the habit of husking the nuts on the ground, and then 
tapping one of the eyes with its gi’cat claw, in order to roach the 
kernel. Its congener here ascends the cocoa-trees, and having 
thrown the nuts down, husks them on the ground ; this operation 
performed, again ascends with the nuts, which he throws down, 
generally breaking them at flic first attemj)!, but, if not suc- 
cessful, repeating it till the object is attained. 

“ Before leaving, an old Savage Island man at the mission 
brought in three or four immense Ou-ous, which evinced in their 
efforts to escape, bursting coils of cocoa-nut sinnet, a strength 
quite sufficient to husk the toughest cocoa-nut. As to ilic 
method of obtaining the contents afterwards, every native (botli 
Samoans and Niuans) confirms the account mentioned before. 
The Niuans understand their halhts best. The old man who 
brought them to-day dug them out of tlie holes in which they 
remain many weeks torpid. The female diff'ers from the male 
in having three flippers, well furnished with stiong borers, on 
the right side of the sac.” 

When full grown, this crab is more than two ftjet in lengthy 
and, as may be seen by the illustration, is stoutly made in pro- 
portion to its length. The colour of the creature is very pale 
brown, with a decided tinge of yellow. 

Passing by many other species of Crustacea which burrow in 
the earth, or mud, or sand, we come to a vGTy remarkable being, 
which makes its habitation in solid wood. Tliis is the Wood- 
boring Shrimp {Chelura ter€hrans)y one of the sessile-eyed Crus- 
tacea, nearly related to the well-known sand-hopper, which is so 
plentiful on our coasts. 
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Altliougli very small, it is terribly destructive, and does no 
small damage to wooden piles driven into the bed of the sea. It is 
furnished with a peculiar rasping instrument, by means of which 
it is enabled to scrape away the wood and form a little burrow, 
in which it resides, and which supplies it with nourishment as 
well as with a residence. The tunnels which it makes are mostly 
driven in an oblique direction ; so that when a large number of 
these creatures have been at work upon a piece of timber, the 
effect of their united labours is to loosen a flake of variable 
dimensions. As long as the weather is calm, the loosened flake 
keeps its position ; but no sooner does a tempest arise, than the 
flake is washed away, and a new surface is exposed to the action 
of the Chelura. 

Wlien the Chelura is placed on dry land, it is able to leap 
nearly as well as the sand-hopper, and performs the feat in a 
similar luaiiner. 

Tins is not the only wood-boring crustacean with which our 
coasts are pestered ; for the Quibble {Limnoria ferebi'ans) makes 
deeper tunnels than the preceding creature, though it is not so 
rapidly destructive, owing to the direction of its burrows, which 
are driven straiglit into the wood, and do not cause it to flake off 
so quickly as is the case when the Chelura excavates it. Still, it 
works very great harm to the submerged timber, boring to a 
depth of two inches, and nearly always tunnelling in a straight 
line, unless forced to deviate by a nail, a knot, or similar obstacle. 
The Gribble is a very tiny creature, hardly larger than a grain of 
rice, and yet, by dint of swf.^ming numbers, it is able to consume 
the wooden piles oji which certain.piers and jetties are supported ; 
and in the short space of three years these destructive Crustacea 
have been known to eat away a thick fir plank, and to reduce it 
lo a mere honeycomb. Sometimes these two wood-boring shrimps 
attack the same piece of wood, and, in such cases, the mischief 
which they perpetrate is almost incredible, considering their 
small dimensions and the nature of the substance into which 
they bore. The common fresli-water shrimp, so plentiful in our 
brooks and rivulets, is closely allied to the Gribble, and wdll 
convey a very good idea of its appearance. In some parts of our 
coasts tlie ravages of these animals are so destructive, that the 
substitution of iron or stone for wood has become a necessity. 
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Ill fitted as the Molluscs seem to he foi the task of burrowing, 
there are several species which are able not only to make their 
way through soft mud, or into the sandy bed of the sea, but to 
bore deep permanent tunnels into stone and wood Even tho 
hard limestone and sound heart-of-oak timber cannot defy these 
indefatigable labourers, and, as the sailor or the dweller on the 
coast knows full well, the rocks and the timber are often found 
reduced to a mere honey -combed or spongy texturo by the inmi- 
merable burrows of these molluscs. 

Theue is now before me a piece of veiy hard calcareous rock, 
in which are bored several deep holes, largo enough to admit 
a mans thumb, and remarkably smooth in the interior, the 
extremity being always rounded. Indeed, if a hole were made 
in a large lump of putty by putting the thumb into it and turn- 
ing it until the sides of the hole became smooth, a very good 
imitation of these miniature tunnels would he produced. Tliis 
fragment of stone was taken from a little wood in Picardy, 
called Le Bois des Eoches, on account of the rocky masses that 
protrude through its soil, and was hrouglit to England by Mr. 
II. J. B. Hancock, who kindly presented it to me. 
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In the winter time, each of these holes is occupied by a speci- 
men of the Helix saxicava, a small snail, closely resembling the 
common banded snail of our hedges {Helix neinorali^, and it is 
thought that the holes are excavated by the snail which inhabits 
them. Mr. Hancock, who has lately re-opened in the columns 
of the Field newspaper a controversy respecting these snails, 
whicli was initiated in 1839, is of opinion that the snails really 
form the hole, and that they burrow at the average rate of half 
an inch per annum. The late Dean Buckland was of the same 
o}union. Other naturalists, however, think that the holes were 
originally excavated by pholades and other marine molluscs 
when the rocks in question formed part of the ocean bed, and 
that the snails merely iiiliabit the ready-formed holes. Mr. 
Pinkerton upholds this opinion, and states that at least three 
other species of helix possess similar habits, the garden and the 
band(}d snail being among the number. 

I have compared the burrows of the mollusc, which we will 
call the Boring Snail, with those of the pholas and lithodomus, 
both of which will bo presently described, and find that there is 
no resemblance in their forms, the shape and direction of the 
holes being evidently caused by an animal of no great length 
in proportion to its width. In my own specimen, every hole is 
contracted at irregular intervals, forming a succession of rounded 
hollows. If we return to our lumj) of putty, we may form 
the holes made by the thumb into a very good imitation of those 
in which the Boring Snail lives. After the thumb has been 
pushed into the putty and well twisted round, put in the fore- 
finger as far as the first joint and turn it round so as to make 
a rounded hollow. Push the finger into the hole as far as the 
second joint, and repeat the process. Now introduce the whole 
of the finger, enlarge the extremity of the hole and round it 
carefully, when there will be a very correct representation of 
the tunnel formed in the rock. 

Granting that the snail really docs form the bunw, we have 
still to discover the mode of working. Mr. Hancock says that 
it must do so by means of an acid secretion proceeding from 
the foot, which corrodes the rock and renders it easy to be 
washed away. If the snail be removed and placed on litmus 
paper, the ruddy violet colour which at once tinges the paper 
shows that there is acid of some kind, and if the paper be 
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applied to the spot whence the snail luis been taken, the same 
results follow. It is a remarkable tact that although the snail 
leaves the usual slimy marks of its progi*ess when crawling in 
the summer time, no mucus is perceptible on tlie a})proacli of 
winter. When the cold months come round, the Iloring Snail 
leaves its food and attaches itself to the rock, remaining in the 
same spot until summer approaches. During this time, the 
portion of rock to which it clings is worked away, and tlu^ stone 
around the excavation is impregnated with a greasy nuitt(‘r Nx liich 
soon dries up after the admission of the atmosphere. In a hdter 
to me, dated October 14jth, 18G3, Mr. Hancock remarks that the 
rock at Monte Pellegrino in Sicily, which is crystalline and hard 
as marble, is perforated by the same snail and in the same man- 
ner. I may here mention that the stone of the Ilois de lloches 
is that of which the column at Boulogne is built, which has 
retained its sliarpuess of outline after exposure to wind and 
weather for nearly sixty years. It is tlHa’eforti called viarhre 
Napoleon. IMr. Hancock proceeds to say, ‘‘ Tlie following aie 
a few of the j)eculiariti(^s which I have not mentioned in my 
letter in the Field : 

1st. Tiiere is no instance at Bois de Boches of a tunnel b(Mng 
formed on the horizontal surface of a rock, or on the sidtis facing 
the south and south-east. They arc always on the sides faciiig 
tlie north or north-east. 

2nd. The snail forms no cpiphrugm. 

[The epiphragm is the barrier of hardened mucus with 
which snails mostly close the entrance of tlicir shells. There 
are generally several epiphragms in each shell.] 

3r(l. Though during the summer it leaves behind it tlio 
usual slimy mucus track ; in the winter on rctuniiiig to the 
rocks no track is perceptible except the corrosion of the rock 
by frequent passage. This would seem to point to a sysUaa 
of secreting organs for the acid, separate from tliat lor the 
mucus. 

4tli. Contrary to the u.sual habits of burrowing molluscs, who 
• generally have a bed of muddy matter between their shells and 
the walls of their dwelling, the Helix saxicava keeps his tunnel 
perfectly clean and neat. 

5th. When the liquor alluded to as forming a fatty aureole 
round the tunnel penetrates into pre-existing clelts in the 

II ' 
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it provokes tlie growth of a microscopic lichen, which also grows 
in the tunnels in places after the liquor has evaporated. 

Cth. The tunnels of the Helix saxicava are always irregular, 
bearing no relation to the size or shape of the excavators, 
whereas, in other excavating molluscs, the shape of the hole 
always bears some relation to its occupant, and also the excava- 
tions are alike for all animals of the same species." 

There is an opinion that the gastric juice secreted in the 
stomach may be the means through which the tunnelling con- 
ducted, and that instead of being employed as food within the 
body it is poured out upon the stone, so as to dissolve it, the 
softened substance being tlien removed by the foot. The Boring 
Snails do not congregate together during hibernation, as is the 
well-known custom of the garden species, but are always solitaiy. 
Sometimes two or even three arc found in the same burrow, but 
then they are always at some distance from each other, and form 
sujqdcmentary tunnels of their own. In my own specimen tliere 
is a curious example of this peculiarity, wdiere the snail has con- 
trived to bore completely through the barrier that separates it 
from a neighbouring tunnel, and has made a hole as large as the 
keyhole of an ordinary writing-desk, and nearly of the same 
shape. 

There are many marine boring molluscs, some of which exca- 
vate mud, others stone, and others timber. Of the mud-borers I 
have little to say, few of them possessing points worthy of notice. 
Perhaps the most noteworthy of these is the common Gapeji 
S iiEiiL {Mya arenaria), so called, because one end of the shell 
gapes widely, in order to permit the passage of a long and 
stout lube. In a siiecimen now before me, the tube is between 
three and four inches in length, and at the base is large enough 
to admit the thumb. As, however, it gradually tapers to the 
extremity, the aperture at the other end is scarcely capable of 
receiving the little finger. The walls of this tube are very thin 
and membranous, and it is more or less retractile, ^ cariying 
within it the siphons through which the mollusc respires and 
takes nourishment. 

The Gaper Shell inhabits sandy and muddy shores, and to an 
inexperienced eye is quite invisible. The shell itself, together 
with the actual body of the mollusc, is hidden deeply in the 
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nind, seldom less than three inches, and generally eleven or 
twelve inches from its surface. In this position it ^YOuld be 
unable to rCvSinre, were it not for the elongating tube, which pro- 
j('cts through the mud into the water, and just permits the ex- 
tremities of the siphons to show themselves, surrounded by the 
little radiating tentacles which betray them to the experienced 
sliell-hunter. These tentacles or fringes are never seen in the 
dried specimens, and can only be i>ai*thilly preserved by plunging 
the animal into spirits of wine, glycerine, or other antiseptic 
liquid. The Gaper Shell is (‘steenied tis an article of food by 
man, beast and bird ; for not only do human beings dig it up 
with tools, cook it, and eat it, but the wolves and the anjtic fox 
scratch it out of the mud and eat it raw, and the various sea 
birds peck it out with their beaks, ]u-ize the sladl 0})eu, and 
devour the contents. 

The well-kiiowu is a kind of borcjr, ibougli the holes 

wliich it excavates are of veiy trifling depth, and are probably 
made by the nu'chauieal friction of the sIkjII and foot against the 
rock, without any iuteniiuu on the [>art of the animal. Tbo*se 
who have bc-eii accustonuid to wander along th(j sea-shore must 
have noticed that the Limpet shells always sink move or less 
into the rocks on whi(di they cling, and that in very old si>eci- 
inens which are covered with algte and barnacles, the shells are 
often sunk fully half their depth into* the solid rock. Grooves, 
too, of various depths imiy he seen in the same rock, showing the 
slow and tedious track which the Limj)ets have made over its 
surface, UTitil they finally settled down into some convcuiicnt 
situation. 

Cue next exanijde of the burrowing molluscs is the well-known 
I^liOLAS, popularly called the riDOOCK {Pholas dacft/lus;), the 
shells of wliich arc extremely plentiful upon our coa.sts, whether 
empty and tlii’own upon the beach, or still adlnuing to tlnj living 
animal and deeply sunken in the rock. j\linost in every part of 
our shores the Piddock is to he found wh(a*ever there is rock, 
and its dimensions and general appearance vary together with 
the locality. The chalk cliffs, which hound so many miles of 
our coast, are thickly studded with the burrows of the Piddock, 
wliich takes up its residence as high as the mid-water zone of 

u 2 
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iho coast, and in some places is so plentiful, tliat the hand can 
scarcely be laid upon the rock without covering one or two Oi 
the holes. 

The shell itself is extremely fragile, and of a rather soft tex- 
ture, and its outer surface is covered with ridges, that sweep in 
the most graceful curves fi'om the hinge to the edge, and beai 
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some resemblance to the projections upon a file. Yet practical 
naturalists have proved that, by means of these tiny points and 
ridges, the l^holas is able to woik its way into tlie ruck ; for not 
only can a similar hole be bored by using the shell as a bradawl 
is used to pierce wood, but the creature has actually been watched 
while in the act of insinuating itself into the chalk rock, a feat 
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wliicli was perforined by gently turning tlie shell from right to 
left, and back again. 

Tlie Pholas burrows to a considerable depth, and if a piece of 
the rock be detached and broken to pieces by the hammer, it 
will be seen to be completely riddled with the perforations. 
Chalk-rock is mostly the richest in specimens, but even the hard 
limestone formations are penetrable by the fragile shell of the 
Pholas. It has bi^en well remarked, that the size of the Pholas 
and the sharpness of its markings vary in inverse ratio to the 
hardness of the rock in which it burrows. From the softest sea- 
hc'ds are taken tlie largest and most ])(‘rfect shells, while those 
spccinK'iis wliicli are obtained from the hard limestone rocks, 
are comparatively small, and the suifaces are rubbed iieaily 
smooth. The voiy worst examples, however, are tliosc wliicli 
are found in gritty rocks, iiiba’spersed witli pebbles. The shells 
iluit liave burrowed into such suhslanees are dwarfed, abradcnl, 
and often misshajien, and are valiudess except to the pliysio- 
Jogisf. 

We naturally ask r»urselv(.'S wliy tlie Tdiolas should bury itself 
in tlie rocks inst(‘ad of passing its lib; in tlie ripen sea, like 
the generality of bivalves. Tlio cre,nlure does not tried upon ihci 
suhslanees in whieh it forms its curious tuiimd, and to all 
a])peaniiice would olitaiii as nmcb food without as witliin the 
burrow. One obvious answer to tin's question is, that the 
oreiilure buries itself in the rock for tlu; sake of safety, its shell 
being, as lias already been remarked, of a soft and fragile textu Hi. 
This opinion is furtlier currohorateal by the fact that one of the 
P»ritish speciies, tlu^ Paper Pliolas {Pholm 'painjracm), has a pecu- 
liarly thin and delicate shell, so as to earn for it the name by 
wliicli it is ])0])nlarly known. Yet, althoiigli this may he a 
roasuii, it is not tha reason ; for there are many well-known 
shells whieh are far more fragile than those of the Pliolas, yet 
which need no such protriction, and instead of coiKtcaling them- 
selves in any way, roam the ocean freely. 

Ill my own opinion, the buiTowing instincts of lliis and many 
other marine creatures of similar habits, are implanted in them 
fur other than mere individual purjioses. Judging by the effects 
which these animals must have produced upon the line of coast 
tliroughoiit a succession of centuries, I cannot but think that 
they are, at all events partially, intended as instruments which aid 
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in producing those mighty changes thfit are continuaJIy taking 
place over the whole face of the globe 
We know that although the general proportions of sea and 
land are maintained, a continual change is being worked in their 
relative positions. Even within the memory of man, fields now 
blooming with com were once covered with the salt water, and 
buildings that were once a mile from the shore are now in hourly 
danger of falling into the sea. And I have very little doubt but 
that the Pholas plays a very important part in these changes. 
If the reader will examine any of our chalk-bound coasts, and 
will walk from the foot of the existing cliff to the extreme of 
low-water mark, he will see that the Pholas has everywhere left 
the tokens of its industry. Even at the verge of low water, the 
spot whereon he stands was once the base of the cliff which has 
now receded so far from the waves, and continues to recede 
yearly. And as he looks out to sea, and watches the breakers 
fling their white foam over the sunken rocks, and notes the dark 
masses of tangle lifting with the waves, he sees tlie remains of 
former cliffs, that have long since crumbled away piecemeal and 
fallen into the sea. 

It is true that the couiiiuial dashing of the billows will, in 
time, destroy tlie hardest rocks, and that even a granite cliff 
cannot withstand the action of water. Put the process of de- 
struction — if wc may use such a word — is greatly accelerated by 
the multitudinous holes bored by tbe Pholas and other burrowers, 
and the rock is rapidly undermined by the joint action of the 
molluscs and the waves. The upper portion of the cliff is thus 
left without support, and when a few heavy rains have loosened 
the earth, down comes a mixed mass of rock, soil, and herbage, 
and a fresh face is thus made to the cliff. The loose earth is soon 
washed away by tbe waves, the submerged portion of the fallen 
rock is eagerly seized upon ])y the burrowers, and in process of 
time, the whole mass crumbles aw<iy, is broken up by the storms, 
and the fragments are gradually rubbed to atoms by the action of 
the waves. Thus it is that the cliffs recede on one side, while 
the soil advances on another, and so the whole face of the world 
is gradually changed. 

Perhaps the Date Shells arc even more powerful as hnr- 
rowers than the molluscs which have just been mentioned. One 
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species, the Fork-tailed Date Shell {Lithodomus cavdigera^, is able 
to bore into substances which the pholas cannot penetrate. It is 
truly a wonderful little shell. Some of the hardest stones and 
stoutest shells are found pierced by hundreds of these curious 
beings, which seem to have one prevailing instinct, namely, to 
bore their way through everything. Onwards, ever onwards, 
seems to be the law of their existence, and most thoroughly do 
they carry it out They care little for obstacles, and if one of 
their own kind happens to cross their path, they quietly proceed 
with their work, and drive their tunnel completely through the 
body of their companion. 

The precise method employed in excavation is at present un- 
known, for the shape of the shell, and the exactitude with which it 
fits the burrow, prove that the mollusc does not form its tunnel 
by means of the protuberances on the surface of the shell, and 
no other method of boring has at present been discovered. 

There is another notable burrower among the bivalve marine 
shells, which is remarkable for the depth to which it bores, and 
the hard nature of the substances through which it makes its 
way. This is the shell called Saxicava rugosa; one of the most 
variable of the molluscs, so variable indeed, that no less than 
fifteen different names have been given to it, each being supx>osed 
to be a separate species. Not only species, but even genera have 
been formed from the varieties of this curious shell. It is a flattish 
bivalve, of no very great size, symmetrical in shape when young, 
but oblong when old. 

This creature burrows as rapidly as the species which has 
just been described, and the process by which the feat is accom- 
plished is quite as enigmatical. Several conchologists have ex- 
pressed an opinion that the animal must secrete some liquid 
solvent, which softens the rock, and permits the shell to jiass. 
But, although it is possible for the boring snail to excavate by such 
means, the Saxicava can hardly do so. For the boring snail is a 
terrestrial species, and would be able to employ a solvent with- 
out interruption ; bdt as the Saxicava works below the surface 
of the sea, any solvent which it could employ would be cither 
washed away, or so diluted by the water that it would have no 
effect upon the stone. 

, Still, that the creature must employ some means not yet 
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known to naturalists, is evident from the shape of the hole and 
the comparative hardness of the shell and the substances in 
which it is embedded. The shell is of ordinary hardness, while 
the rock in which it is found is often of adamantine density. 
Sometimes it bores into corals, frequently into limestone, and 
often into shells, which it penetrates as deeply as the date shell. 
On every rocky shore which the Saxicava inhabits, its burrows 
may be found, no matter what maybe the hardness or composition 
of tlie stone. The clay ironstone which is found about Harwich, 
and is popularly called cement-stone, is filled with the buiTows 
of the Saxicava. Its tunnels are found in the Kentish rag, 
while even the well-known Portland stone, of which the Ply- 
mouth breakwater is constructed, is often honeycombed by 
the multitudes of these bivalves that inhabit it. Some of the 
enormous stones wliich were employed in building the break- 
water arc now mucli wasted by the holes made in them by the 
Saxicava. 

As is tlie case witli tlie burrows of the date shell, those of the 
Saxicava do not run parallel with each other, but are driven into 
the stone at {iny angle. In consequence of this custom, it is not 
of unfrequent occurrence that one of the creatures hits upon the 
burrow of another, and if it does so, it will not, and in fact 
cannot, alter the direction of its tunnel. N(‘itlior is it able to 
wait until the other shell has burrowed further, but eats its way 
silently and unrelentingly along, cutting through the shell and 
body of its luckless companion, and thus bringing on it a violent 
death, which its rocky home seems especially intended to avert. 
The hole is on the average about five or six inches in depth, and 
the animal does not lie free in its burrow, but attaches itself to 
the side by means of a byssus or cable, like that of the mussel, 
save that it is smaller, because the strain upon it is not so great 
as when the shell is ancliored in the open sea. This shell has a 
very wide range of locality, and is sometimes found at a very 
great depth, specimens having been procured at a depth of nearly 
900 feet. It attains its largest dimensions in the colder seas. 

Another meniber of tliis family [XylopUga dormli^l burrows, 
as its name implies, into wood and not into stone. It is a small 
species, and of a very globular form, and never burrows to any 
great depth, an inch being the ordinary length of its tunnel. 
The shells of this creature are often found in floating wood, or in 
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the sea-covered portions of wooden piles, and it is a notable 
fact that the burrows are always made across the grain of the 
timber in which it lives. 

Those who are fond of wandering on the sea-shore, will often 
have experienced tangible proofs of the existence of another bur- 
rowing mollusc, the Kazor Shell {Solen ciisis). 

In some parts of our coast it is impossible to walk on the 
mixed rock and sand, when the tide has receded, withoiit noticing 
innumerable jets of water, which start from the gi'ound with- 
out any perceptible cause, leap for a foot or so in the air and 
then disappear. On watching one of th(‘sc miniature fountains, 
and looking at the exact spot whence it proceeds, two little 
round holes are generally seen in tlic sand, so close to each other 
as to resemble a keyhole, and large enough to receive an ordinary 
goosequill. If the finger be jdaccnl on the s])ot, or even if the 
foot descends heavily on the ground, the curious object vanislu^s 
far out of the reach of a probing fing(U’. The jc^ts arc thrown 
up by the Solen, and the two little hol(‘.s arc the op(ni extrciub 
ties of the siphon, that w^onderful instrument through whicli the 
creature obtains its nourishment. 

If a Ilazor Sludl should be required for any ordinary purpose 
such as baiting lishing-hooks, it can easily be procured by push- 
ing into the hole an iron rod turned up at the end, and twisting 
the Solen out of its burrow. If, howTver, a perfect specimen of the 
animal or shell be required for scientitic purposes, it can be ob- 
tained by the simple process of dropping a spoonful of salt down 
the hole. Tlie Solen has a strange hatred of salt, and as soon as 
the obnoxious substance is felt, up comes the TIazor Shell in a 
hurry, thrusting itself out of the hole, and enabling the operator 
to seize it before it can again withdraw to its shelter. 


The curious group of molluscs called Gastrochamidai, deserve 
a passing notice. All the species of this family are biin’owers 
and some of them are capable of making their way through sub- 
stances of considerable hardness. A common British species, 
the Flask Shell {Gadrochmna modiolina), is notable for its 
habit of burrowing through various shells, those of the oyster 
being often perforated and fixed to the creature by some natural 
cement. In such cases, the animal constructs a flask-shaped case 
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from any loose materials that are within reach, and has by this 
means earned its specific name of modiolina. 

In two remarkable genera the shell is veiy small and is 
cemented to the base of a long shelly tube, through which the 
siphon runs. The Clavagclla is remarkable for the successive 
frills that decorate the tube ; from three to six of these curious 
appendages being seen in various specimens. These frills are 
formed by the orifice of the siphon when the tube is elongated. It 
is a remarkable fact, that tlie left valve of the shell is always 
cemented to the side of the burrow, so that the animal possesses 
no locomotive power, and in all cases the shell is very small, and 
sometimes scarcely visible. 

The Watering-pot Shell {Aspergillum), is well known to 
conchologists. In this creature the shell is exceedingly small, 
and so deeply sunk into the tube that only the umbo of each 
valve is visible. The base of the tube is expanded into a 
rounded and perforated disc, which IxMirs a remarkable resem- 
blance to the “rose’' of a watering-pot, and its opposite ex- 
tremity is mostly decorated with frills, from one to eight in 
number. 

The reader will remember that the wood-boring pholas always 
makes its burrow across the grain of the timber which it is com- 
missioned to destroy. The SiiipwoPiM {Teredo navnlis), on tlie 
contrary, always burrows ivith the graii], e.iid mwer makes a 
transverse tunnel, unless turned from its emirse by some ob- 
stacle, such as a nail, or the burrow of another leredo. 

At first sight, few would perceive that the Shipworm belongs 
to the same class as the oyster and the snail, for it is long, 
slender, and worm-like in shape, from six to eight lines in 
diameter, and nearly a foot in length. One end is rather larger 
than the shaft, if we may use the term, and is furnished with a 
pair of curved and very narrow shell-valves, while the other is 
divided into a forked apparatus containing the siphon. The 
colour is greyish- white. 

Such is the aspect of the Shipworm when adult, but in its 
early stages of existence it possesses a totally different form. 
When it first issues from the sheltering mantle of its parent, it 
is a little, round, lively object, covered with cilia, like a very 
minute hedgehog, and, by the continual movement of these 
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appendages, passing rapidly through tlie water. It does not, 
however, retain this form for more than six and thirty hours, hut 
undergoes a further process of development, and is then fur- 
nished with a distinct apparatus for swimming and crawling. 
It also possesses rudimentary eyes, and in that portion of the 
body which may be considered the head, there are organs of 
hearing resembling those of certain molluscs. When it has 
passed its full time in this stage of development, it fixes upon 
some favourable locality, and then undergoes its last change, 
which transforms it into the worm-like molhisc with which 
naturalists are so familiar. 
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The ravages committed by this creature are almost incredible. 
Wood of every description is devoured by the Shipworm, whose 
tunnels arc frequently placed so closely together that the parti- 
tion between them is not thicker than the paper on which this 
account is printed. As the Teredo bores, it lines the tunnel with 
a thin shell of calcareous matter, thus presenting a remarkable 
resemblance to the habits of the white ant. When the Teredos 
have taken entire possession of a piece of timber, they destroy it 
so completely, that if the shelly lining were removed from the 
wood, and each weighed separately, the mineral substance would 
equal the vegetable in weight. 

The Shipworm has been the cause of numerous wrecks, for it 
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silently and unsnspectedly reduces the plankings and timbers 
to such a state of fragility, that when struck by the side of a 
vessel, or even by an ordinary boat, large fragments will be 
broken off. I have now before me two specimens of ‘‘ worm- 
eaten” timber, one of which is so honeycombed by this destruc- 
tive mollusc, that a rough grasp of the hand would easily crush 
it. Yet tliis fragment formed part of a pier on which might have 
depended a hundred lives, and which was so stealthily sapped 
by the submarine miners, that its unsound state was only dis- 
covered by an accident. 

The copper sheathing, with which the bottoms of ships are 
covered, is placed upon them for the express purpose of bafHing 
the Shipworm, and though so expensive a process, is cheaper 
than peimitting the destructive creature to work its own will on 
the vessel. It is possible, however, that an equally effectual, 
and very much cheaper method of protecting ships and sub- 
merged timber may soon be brought into active operation. 
M. de Quatrefages has discovered that mercurial salts of any 
kind arc instantaneously fatal to the Shipworm, and that, by their 
use, not only the existing animals may be killed, but their eggs 
destroyed also. A vessel that has been attacked by these pests 
may be rid of them by throwing a few pounds of corrosive sub- 
limate into the dock where she lies, and it would not be very 
difficult to keep a special dock for the purpose. 

The most effectual method, however, of checking the ravages 
of the Shipworm is, by saturating the timber with corrosive 
sublimate ; a process which is effected by exposing the tini])er for 
a long })eri()d of time, so as to allow tlic sap to escape, and tlicai 
by forcing a solution of the metallic poison into the minute 
interstices of the wood. Tin’s is done in a curiously simple 
manner, namely, by laying the logs of timber on the ground, 
introducing a tube into one end, carrying the tube to a height of 
forty or fifty feet, and then connecting it with a tank filled with 
the solution. It is, of course, necessary that the timber should 
be thoroughly seasoned before it is thus treated. M. do Quatre- 
fages suggests that the prepared wood inight he sawn into thin 
planks, which could then be used in the same manner as the 
copper sheathing now in use. 

Another species of the same genus, Teredo corniformu, is 
remarkable for the locality in which it is found. This curious 
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mollusc burrows into the husks of cocoa-nuts, and other thick 
woody fruits which may he found floating in the tropical seas. 
In consequence of the locality which it selects for its habitation, 
.it cannot proceed in one direction for any great distance, and is 
obliged to make its burrows in a, crooked form, which has earned 
for the creature the specific title of comiformis, or hom-shaped. 
Fossil woods are often found perforated with tliese burrows. 

Destructive as it may be. the Shipworm will ever be an object 
of interest to Englishmen, inasmuch as its shell-lined burrow 
gave to Sir I. Brunei the idea which was afterwards so efficiently 
carried out in the Tlianies Tunnel. And, though from the 
alteration of surrounding circumstances, that wonderful monu- 
ment of engineering skill has not been so practically useful as 
was anticipated, it has proved of incalculable value as pioneer to 
the numerous railway tunnels of thi.s and other countries. 

The largest species of this cun'ous genus is the Giant Tekedo 
{Teredo giganUa), which produces a .shell more than five feet in 
length, and three inches in diameter. The substance of the shell 
is of very great strength, being about half an inch in thickne.ss, 
radiated in structure, and so hard that when the fimt specimen 
was brought to England many naturalists took it for a hollow 
stalactite. 

This creature is a burrower into mud, and was discovered in 
a very cuiious manner. In the year 1797, a violent shock of 
earthquake took place in Sumatra, and caused great upheavals of 
earth and corresponding Hoods of water. When the sea receded 
from one of the bays, certain unknown objects were seen pro- 
truding from its muddy l)ed, and were pulled out with tolerable 
ease. They projected about eight or ten inches from the mud, 
and as the projecting portions were beset by serpulm, bivalves, 
and other marine parasites, it was evident that they were not 
forced out of the mud by the shock, but had been in that posi- 
tion for a considerable tinui. All, however, were damaged, one 
or both ends being broken off. Their colour was pure wJiite on 
the exterior, and yellowish withim None of them were ]>er- 
fectly straight, and the greater number more or less contorted. 
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Among the burrowers belonging to this order may be reckoned 
the well-known Scorpion, of which there are several species, 
resembling each other in their general appearance, their struc- 
ture and their habits. 

Scorpions are found in all the warmer portions of the globe, 
and under the tropics tlicy may be said to swamr. They are, as 
a general j’ule, intolerant of light, creeping by day into every 
cranny that can shelter them from the unwelcome sunbeams, 
and often causing very great annoyance by tliis custom. Old tra- 
vellers, who have learned b} experience the habits of these crea- 
tures, do not retire to rest before they have cai'efully examined the 
bed and surrounding furniture, especially taking up the pillow, 
and seeing that no enemy has lodged within the folds of the 
bedding. The left hand is generally .employed in lifting the clothes, 
while the right is aimed with a bootjack, or stout shoe, or some 
other conveuient weapon^ with which the Scorpion may be 
immolated to the just wrath of its discoverer before it can run 
off and hide itself afresh. Shoes, boots, and gloves are also 
favourite resorts of the Scorpion, which has caused many an in- 
experienced traveller to buy future caution at rather a dear rata 
Scorpions may be found everywhere, under every stone, and 
in every crevice ; and it not uufrequcntly happens that when a 
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pedestrian is passing over a sandy bank, and happens to break 
away a portion of it with liLs feet, a great black scorpion comes 
tumbling down, rolling over and over "among the sandy ava- 
lauche, disengaging itself with an angry snap of its claws and a 
savage whisk of its tail, and showing fight as if it expected im- 
mediate attack from some present enemy. In such cases, the 
Scorpion has been a true burrower, excavating a temporary 
dwelling in the sandy soil, and living therein during the day. 

The burrows of the Scorpion can always be detected by the 
peculiar shape of the entrance, which is of a semilunar form, 
exactly fitting the outline of the animal which digs it The 
shape of the aperture is not unlike tliat of the hole which is cut 
in the seats of wooden stools for the purpose of introducing the 
hand when they are lifted. Wlierever the soil is suitable for 
their purpose, tlie Scorpions take every advantage of it, so that a 
great number of these venomous creatures may be found in a 
comparatively small space of ground. Captain Pasley, RA., tells 
me that, while in India, he has often destroyed, in the space of an 
liour or so, more than forty Scorpions, which had dug their sandy 
burrows in his garden. 

The semilunar shape of the entrance is an infallible indication 
of the inhabitant, and in order to find out whether the Scor- 
pion is at home, a jug full of water is poured into the bunw. 
Scoipions detest water, and when they feel the stream pouring 
ni)on them, they issue from their holes in high dudgeon, their 
pincers preceding them and snaj)piiig wildly at the enemy. A 
fork or spade is then driven under the Scorpion, and its retreat 
being thus cut off, it is easily killed. 

The same officer also mentioned, that he had repeatedly tried the 
experiment of suiTounding the Scorj)ion with a ring of fire, and 
that it had invariably stung itself to death. The fiery circle was 
about fifteen indies in diameter, and composed of smouldering 
ashes. In every instance the Scorpion ran about for some minutes, 
ti^dng to escape, and then deliberately bent its tail over its back, 
inserted the point of its sting betw^een two of the segments of the 
body and speedily died. Tliis experiment was repeated seven or 
eight times, and always with the same results, so that a further 
repetition would have been but a useless cruelty. The heat 
given out by the ashes was very trifling, and not equal to that 
wliich is caused by the noontide sun, a temperature which the 
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Scorpion certainly does not like, but which it can endure without 
suffering much inconvenience. Generally, the Scorpion was 
dead in a few minutes after the wound was inflicted. 

Many of the true spiders are among the burro wers, and, even 
in our own country, it is possible to see a sandy bank studded 
with their silk-lined tunnels. 

There is such a bank that skirts a fir-wood near my house, 
the material being the loosest possible sandstone, scarcely hard 
enough in any place to resist a pinch between the fingers and 
thumb. About an inch or two above the soil, this sandstone is 
quite excavated by the spiders, and as the sandy sides of their 
tunnels would fall in were they not supported in some manner, 
every tunnel is carefully lined by a coating of tough webbing, 
very strong, very elastic, very porous, and yet not suffering 
one particle of sand to pass through its interstices. From the 
opening of each burrow a web is spread, looking very much like 
a casting net, with a hole through its middle. From this again, 
radiate a number of separate threads, which extend to a con- 
siderable distance from the entrance. 

At the very bottom of its silken tunnel the living architect 
lies concealed, its sensitive feet resting on the web, so that it is 
enabled to perceive the approach of the smallest insect that 
crosses the spot which it has so elaborately fortified. It is 
curious to watch the various insects that are caught by different 
species of spiders. The common garden spider {Epeira dia- 
dema) enjoys the greatest variety of diet, and the water spider, 
of which we shall see sometliing in a future page, is also capable 
of varying its food to a considerable extent. The Burrowing' 
Spiders, however, of which there are several species, are much 
restricted in their diet, the chief food that is found in their webs 
consisting of small beetles and midges. These spiders belong to 
the. family Agelenidte. 

One of the best, if not indeed the very best, examples of the 
British burrowing Arachnida is the remarkable species, Atypus 
Sulzcri, a creature which is so rare as to have received no 
English name. It is a small species, not half an inch in length, 
but it is a curiously-constructed being ; and were it made on 
a larger scale, would be a really formidable spccios. Its jaws 
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are long, sharply pointed, and remarkably stout at their bases — 
so stout, indeed, that, but for a remarkable adaptation of stiuc- 
ture, it would not be able to see anything in front 

None of these spiders have a separate head, that part of the 
body and the thorax being fused together, and forming what is 
called by naturalists a ccphalothorax,” ie. a head-thorax. The 
same structure may be observed in the scoi*pion, and also in the 
common lobster, the shrimp, and other Crustacea. The eyes, as 
in {ill spiders, are rather close together, and are placed upon the 
upper part of this cephalothorax ; but so large are the bases of 
the jaws, that they rise far above the level of the cephalothorax : 
and if the e3^es were i)laced in the ordinary manner would act 
like the "blind” that is hung over the eyes of a bad-tempered 
bull. In order, however, to enable the spider to see objects in 
its front, a sort of little turret rises from tlie cephalothorax, and 
on its summit arc placed the ej’cs. Naturalists familiarly call 
this projection the " watch-tower.” 

This .spider inhabits moist situations, and burrows into the 
banks, the direction of the burrow iMiing at first liorizontal and 
then sloping dowjiwards. It is lined with a n^markahly com- 
pact silken tube, beautifully white, and about half an inch in 
diameter. The upper part of the tube is rather hirger than the 
lower, and projects from the earth, falling forward so as to form 
a flap, which protects tlie mouth of the burrow. Specimens of 
this remarkable .spider have been obtained from several parts of 
England. 


Nearly one hundred and fifty years ago, Sibilla Merian pub- 
lished her famous account of the insects of Surinam, wlier(?iu 
are several statements tliat were first received without scruple, 
afterwards doubted, and finally disbelieved. The most important 
of these controverted statements was that in which she men- 
tioned that the gigantic spiders of Surinam catch the humming- 
birds, kill them, and suck all the juices out of their bodies. 
This statement appeared to be of so wild a character, that natu- 
ralists might well be pardoned for refusing credit to it, especially 
as Madame Merian did not offer herself as an eye-witness, but 
merely related the stoiy on the authority of the natives. 

There is certainly nothing in the comparative sizes of the 
two creatures which would render such a feat impossible, for the 

I 
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spider has a body nearly as large as that of a sparrow, and its. 
expanse of limb is seven or eight inches, while the hu mmi ng-bird 
is scarcely bigger than the common humble bee of our gardens 
and fields. Still, it did seem so strange that a spider should 
attack a bird, that, failing a credible eye-witness, the stoiy was 
not believed. That want, however, has been recently supplied, 
for Mr. H. W. Bates, who spent eleven years upon the banks of 
the Amazon River, has been an eye-witness to the murderof a small 
bird by a great spider, and the question is now finally set at rest. 

" In the course of our walk, I chanced to verify a fact re- 
lating to the habit of a large hairy spider, belonging to the genus 
Mygale, in a manner worth recording. The species was Jf. avi* 
culariaj or one very closely allied to it; the individual was 
nearly two inches in length of body, but the legs expanded 
seven inches, and the entire body and hair were covered with 
coarse grey and reddish hairs. I was attracted by a movement 
of the monster on a tree-trunk; it was close beneath a deep 
crevice in the tree, across which was stretched a dense white 
web. The lower part of the web was broken, and two small 
birds, finches, were entangled in the pieces. They vrere about 
the size of the English siskin, and I judged the two to be male 
and female. One of them was quite dead, and the other lay 
under the body of the spider, not quite dead, and was smeared 
with the filthy liquor or saliva exuded by the monster. I drove 
away the spider, and took the birds, but the second one soon 
died. ... I found the circumstance to be quite a novelty to the 
residents hereabout.” 

One of tliese spiders, kindly presented to me by Mr. Bates, is now 
before me, and after examining the terrible fangs as they lie folded 
under the head, and the enonnous power of the long, clinging 
legs, I believe that a small bird would stand a very poor chance 
of life if once entangled in the fatal clutch. There are several 
species of Mygale, some of which are great burrowers, making 
holes of considerable depth. One species, Mygale Blondii, whicli 
is easily known by the yellow stripes which run down its limbs, 
is an admirable burrower, digging tunnels of two feet in depth, 
and rather wide, and lining them with a silken coating, so as to 
prevent the earth from falling in. In the evening, the spider 
may be seen at the mouth of its hole, evidently watching 
surrounding events, but as soon as it perceives an approaching 
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footstep, it pops back into the dark recesses of the tunnel, and 
will not make its appearance for some time afterwards. Others 
live under stones ; and others, again, make their dens in the 
thatched roofs df houses. The natives do not seem to entertain 
any feelings of abhorrence towards these creatures, which to an 
European mind are so repulsive ; for Mr. Bates once saw a group 
of children amusing themselves with a gigantic Mygale, which 
they had secured by tying a string round its waist, and were 
leading about as if it had been a dog. 

While living, the Mygale sheds its hairs very easily j and as 
these hairs penetrate the skin and are of a painfully irritant 
character, like those of the palmer-worm and other British 
caterpillars, the incautious naturalist is apt to buy his experience 
of the Mygale rather dearly. The natives call these creatures 
“Aranhas carangueijeiras,” or Crab-spiders, because they are so 
strong and so large. 


Several large spiders that live mostly upon the ground are 
confounded together under the general name of Tarantula. There 
is scarcely a part of tlie world where is not found some great 
Lycosa, or Wolf-spider, that is popularly called by the dreaded 
name of Tarantula, and feared lest its bite should produce the 
disease wliicli was once so rife through Europe, and called 
Tarantismus. These are all more or less burrowers, and line 
their tunnels with a silken coating, so as to prevent the earth 
from falling in upon them. Some of them hunt about after 
prey, while others sit at the entrance of the den and wait for 
the approach of any passing insect, which they may seize and 
devour at their leisure in the safe retreat of the neighbouring 
burrow. In this tunnel their young are hatched, and, as soon 
as they can struggle themselves free from the egg, they clamber 
upon their mother’s back, and there cling in heavy clustcTS, 
olten hiding her shape by their numbers. 

One species of spider that goes by the name of- Tarantula is 
resident in Siberia, and hides in holes in the ground. The 
peasantry are greatly afraid of it, fancying that it will bite them, 
and that its bite wdll cause great injury. For their terrors there 
are really some grounds, inasmuch as the spider is a savage kind 
of creature ; and if a knife be i>ushed into its den, it will riisli 
out in a fury, and try to bite the blade. In all probability, bow- 

1 2 
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ever, it is not very venomous, for it is actually eaten by sbeep as 
they graze. 

Of all the burrowing spiders, however, none is so admirable 
an excavator as the Teap-door Spider of Jamaica, and none 
displays so much ingenuity in the arrangement of its burrow. 
Specimens of both the tunnel and the spider are now before me, 
and it is impossible to inspect them without admiration. When 
removed from the earth which surrounded it, the silken tube is 
seen to be double, the outer portion being thick, deeply stained 
of a ruddy brown, and separated into a great number of flakes, 
lying loosely upon each other. This outer covering is so thick, 
harsh, and crumpled, that it looks more like the rough bark of a 
tree than a spider’s web, and its true nature would hardly be 
recognised even by the touch. The exterior of a common wasp’s 
nest bears some resemblance to this part of the tube. Beneath 
tliis covering is an inner layer of a very different character. 
This is uniformly smooth to the eye, and of a silken softness to 
the touch. It is but slightly adherent in places to the outer 
tube, and can be separated without any difficulty and without 
injuring the one or the other. 

The texture of the interior surface is quite unlike that of the 
inner or outer tube, being nearly white and of a smoothness and 
consistency much resembling the rough and unsized paper on 
which continental books are usually printed. It is curiously 
stiff also, and is so formed that no one who saw it for the first 
time would be likely to guess at its real character. The micro- 
scope, however, reveals its true character at once. If the interior 
of the tube be submitted to a moderately low power, say from 
thirty to forty diameters, a curious sight is presented to the 
observer. The surface looks like very rough felt, covered with 
little prominences, and composed of threads twisted together 
without the least apparent order. The threads are very coarse, 
in comparison to ordinary spider-web, and seem to be stiff, as if 
covered with size or gum. 

The entrance of the tube is guarded by the “ trap-door,” from 
which the spider takes its name. This is a flap of the same 
substance as the tube, circular in shape, so as to fit the orifice 
with perfect accuracy, and attached to the tube by a tolerably 
wide hinge, so that when it closes it does not fall to either side. 
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but comes trae and fair upon the opening which it defends. The 
inner surface of the trap-door is wliite and felt-like, and exactly 
resembles the interior of the tube, but its outer surface is 
covered with earth, taken fi’om the soil in which the hole is dug. 
As the trap-door is flush with the surface of the ground, it is 
e^ddent that, when it is closed, all traces of the buri*ow and its 
inhabitant are lost. 

The spider is urged by a curious instinct to make its tunnel 
in some sloping spot, and to keep the hinge uppermost, so tliat 
when the inhabitant leaves its home, or retreats to the extremity 
of its burrow, the door closes of its own accord, and effeotually 
conceals it. New-comers into the country which the Ti’ap-door 
Spider inhabits arc often surprised by seeing the ground open, a 
little lid lifted up, and a rather formidable spider peer about, as 
if to reconnoitre the i)osition before leaving its fortress. At the 
least movement on the pari of the spectator, hack pops the 
spider, like the cuckoo on a clock, clapping its little door after 
it quite as smartly as the wot)deii bird, and in most cases suc- 
ceeds in evading the search of the astonished observer, the soil 
being apparently unbroken, without a trace of the curious little 
door that had been so quickly shut. 

In the British Museum there is one of these tubes, which tells 
a curious story, and shows that the spider which made it had 
chosen cultivated ground for its residence. About three inches 
from the mouth of the tube, there is a tough, leathery flap, the 
object of which is not very apparent. A closer examination 
shows that this flap was once a trap-door, and that the spider 
had lengtliened its cell and made a second door at the new 
entrance. This fact proved that the ground had increased in 
thickness since the spider completed its habitation, and that 
the addition to the surface was very rapid, for the spider is not 
remarkable fpr longevity, and yet, in its short life, three inches of 
soil had covered the entrance of its silken cell. Evidently the 
creature had burrowed in cultivated soil, most probably in a 
garden, and in process of tilling the ground, a spadeful or two of 
eai'ih had been thrown over the trap-door. Being thus im- 
prisoned, the spider had no other resource but to push its way 
through the earth, lengthen its tube, and makb another door 
level with the new surface. 

The spider ftself is an odd-looking creature, with rather short, 
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but very powerful legs, and a most formidable pair of fangs. 
These fangs are notable for the fact that their bases are furnished 
with a scries of sharply-pointed barbs. This peculiarity has 
given to the spider the generic name of Cteriiza, this title being 
(l<M’ived from a Greek word signifying a comb. The abdomen is 
very large, round, and firm, and from its tip project the spin- 
nerets, by means of which the silken tunnel is made. Altogether, 
it has so crustacean an aspect, that, in common with many other 
species, it is called by the French the Crab-spider. The length 
of the specimen now before me is about an inch and a quarter, 
exclusive of the legs. 

It is nocturnal in its habits, and during the night it leaves its 
burrow and hunts for pre3^ Insects of various kinds fall victims 
to this spider, and at the bottom of its tunnel may be found the 
relics of its feast, often including the remains of tolerably large 
beetles. If, wlien it is within its home, the lid be lifted gently, 
the spider hastens to the entrance, hooks its hind legs to the 
silken lining of the lid, and the fore legs to the side of the tube, 
and resists with all its might. Some writers have averred that 
it employs the curved fangs for this purpose, and that the eomb- 
likc array of barbs is useful in giving it a stronger hold ; but a 
very slight examination of the spider will show that such an 
action would be impossible, and that even if the fangs were 
hitched into the silk, tlie barbs would have no elfect whatever on 
the firmness of the hold. 

Nothing short of actual violence will induce the Tra])-door 
Spider to vacate the premises which it so courageously defends. 
It will permit the eartli to be excavated around its burrow, and 
the whole nest to be removed, without deserting its home ; and 
ill this manner sj)eciinens have been removed and placed in 
positions where their proceedings could be w^atched. Some few 
months ago, several examples of the Trap-door Spider and its 
nest were to be seen in the reptile-room of tlie Zoological 
Gardens. Boldly as the spider guards its home, and energetic 
as it is while engaged in defence, it is no sooner removed from 
the burrow than it loses all its activity, remains fixed to the spot 
as if stupified, or, at the best, ivalks languidly ab0ut without 
appearing to have any definite object in view. 

Trap-door Spiders inhabit many parts of the world. In the 
British Museum is a curious specimen of a nest, which is 
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furnished with tw^o dad’s, one at each end. The door of one end 
is rather loosely and irregularly made, as is, indeed, the whole 
end of the nest ; but, at the other extremity, the door is beauti- 
fully rounded, very smooth, and fitting >vitli astonishing neatness 
into the aperture. This curious specimen was discovered in 
Albania, and presented by W. Wilson Saunders, Esq. 

The gem of the collection, however, for accuracy and finish, 
is one that is the work of an Australian spider, and was found 
at Adelaide. Only the upper part of the tube is preserved, so 
as to sliow the valve which closes it ; hut no one who really takes 
ail interest in natural histor}’^ can pass this nest without pausing 
in admiration. The workmanship is wonderful, and the hole, 
with its cover, looks as if it had been made in clay, by means of 
the potter’s whe(3l, so regular and true are its outlines. The 
hole itself is circular, but the door is semi-circular, the hinge 
extending across tlio middle of the aperture. 

Two points in this door are specially worthy of notice, the 
on(‘ being tliat its edge, as well as that of tlie aperture, is 
bevelled off inwards, so that the accurate closure of the entrance 
is rendered a matter of absolute certainty. 'Jlie second point is, 
that the outiu’ surface of the door, together with the surrounding 
earth, is ingeniously covered with little projections, so that when 
the door is closed, tlie line which, on suiootli ground, would have 
marked its presence is totally hidden. The shape of the door, 
too, is remarkable. Tow\arcls its hinge it is comparatively thin, 
])iit u})on the edge it is very thick, solid, and heavy, so that its 
own weight is sufficient to keep it firmly closed. The “ hinge,” 
to which allusion has frequently been made, is not a separate 
]>iece of workmanship, but is a continuation of the silken tube 
wliicli lilies the tunnel. An exact imitation of its principle 
may be made by taking the cover of a book, and cutting it 
across from tlie inside, until all its substance except the cloth 
or leather is severed, and then bending the two portions back. 
The cloth or leather will then form a hinge precisely similar to 
that of the Trap-door Spider, the pasteboard taking the place of 
the earthen door. 
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Its Strength and Perseverance — Man and insect Contrasted — The Brown Ant 
— Form of its Habitation— Regulation of Temperature — Necessity of Moisture 
— IIow the Ant constmets Ceilings — Mining Bees — The Andrena and its bur- 
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Its Food and Habitation — Materials and Architecture of the Nest — Disposition, 
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her Nest — Other British Wasps and their Homes — The Monedula and its 
Ihey — Bohlncss of the insect, and its Uses to Travellers — The Bembex— Its 
oiiergctic Habits, its Food, and Mode of Storing the Nest. 

The burrowing Ih’SixTS now come before our notice. 

Of these creatures there is inucli store, for, indeed, the greater 
number of insects are wliolly or entirely burrowers at some 
period of tlicir cxistciu^e. It frequently happens that the very 
insects wliicli we most admne, which are decorated with the most 
brilliant colours, and which soar on the most ethereal wings, 
liave passed the greater poi-tion of their lives as hurrowers 
beneath the surface of the earth. 

Take, for example, the well-known Mayfly, or Epliemera, so 
called because its existence was once thouglit to be comprised 
within the limits of a single day. IIow delicate are its gauzy 
wings ; how wonderful are the iridescent tints which play over 
their surface with a changeful radiance, like that of the opal or 
the pigeon’s neck ; and how marvellous is the muscular power 
which enables the new-born being to disport itself in the air for a 
period which, in comparison with our own lives, is equal to at 
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least forty years ! It never seems to weary. It wavers up and 
down, up and down in the air, together with myriads of its com- 
panions, and for the greater portion of its terrestrial existence is 
an inhabitant of the air; yet its life has not altogether been 
spent in amusing itself, for it has passed an existence of some 
three years or more hidden from human gaze. 

To-day it is a bright denizen of the sunbeams, exulting in its 
beauty, and dancing in very rapture in the air; yesterday, it 
was a denizen of the mud, a slimy, crawling, repulsive creature, 
breathing through the medium of the water, and feeding greedily 
upon any prey that might come within its reach. Yesterday, had 
it been removed from the water and laid in the sunbeams, it would 
have died as with poison, and in an hour would have been re- 
duced to a dry and withered semblance of its former self ; to-day, 
w’ere it to be plunged beneath the waters, it would quickly 
perish, and be shortly eaten l)y its former companions. For it 
is fitted for a higher position and a purer atmosphere, so that the 
element wliicli but a few hours ago was its very life, has now 
become a present death, and the food in which it so lately 
revelJed can no longer be received into that eiherealized form. 

So is it with many otlior insects. Some of onr most tender 
and down3’^-pluincd moths, whose exquisitely delicate raiment is 
destroyed hy a touch, have entered upon their winged state while 
in the bowels of the earth, and have made their way tlirough tlio 
soil without losing a single feather of the myriad plumes witli 
which their bodies and wings arc covered. Flies, too, whose 
slender bodies and light gauzy wings always excite our wonder, 
that a thing so light should contend with the world, liave passed 
the greater part of tlieir lives in some dark hole, where the fresh 
air never entered, and into whicli the sunheams never cast a ray. 

Were this w^ork to be arranged according to the rigid systems 
of zoological schoolmen, the list of burrowing insects must have 
been headed by the beetles ; but, as the subject of the book is 
to describe tlie peculiar dw^ellings wljicli are needful for the 
welfare of various animals, a different arrangement is necessary, so 
that a well-built home takes precedence over a well- developed 
animal If w'e wnsh to select an order of insects which surpasses 
every other in the variety and excellence of their burrows, we 
turn at once to the Hymenoptera, a large and important group of 
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insects, wliicli includes the wasps, bees, ants, sawflies, ichneumons, 
and one or two other families. The greater number of these 
insects burrow in tlie ground; but others are remarkable for 
their wonderful powers of excavating the hardest wood, and of 
forming therein a series of beautifully made cells, for the protec- 
tion of the future brood. 

Turn we first to some exotic Ants which inhabit tropical 
America. 

I HAVE felt considerable doubt whether the SaOba, or CousiiiE 
Ant [(Ecodoma cepJutlotes), ought to be reckoned among the bur- 
rowers or the builders, inasmuch as it makes large excavations 
below the ground, and raises dome-like edifices on its surface. 
As, however, the burrows arc very much larger tliaii the build- 
ings, I shall place it with the former class, reserving for the 
corresponding example of the building-insects the Termites, 
whose edific(*8 are more important than their burrows. It must 
first be mentioned that, although this species has often been 
described as the Visiting Ant, it is in reality a distinct sjiecies, 
as will be seen in the course of a few pages. 

The Saiiba Ant is restricted to tropical America, where it 
exists in such vast profusion, that it oftentimes takers forcible 
possession of the land, and drives out the human inhabitants 
who have cultivated and planted it. Broad columns of these 
ants may be seen marching along, each individual carrying in 
its jaws a circular piece of leaf, about the size of a sixpence, 
which is held vertically by one of its edge's. In the British 
Museum tlua'c is a specimen of a Saiiba Ant, with the leaf still 
graspcul in its jaws, the ruling passion strong in death. Prom 
this curious habit the creature is sometimes called the Parasol 
Ant, and many persons have thought that the leaves are carried 
in order to protect the insect against the hot sunbeams. The 
real reason, however, has been discovered by Mr. II. \V. Bates, 
who has studied with great care the habits of this remarkable 
insect, and has disentangled its history from many doubts and 
difficulties. 

There ai*e, as is usual with all ants, three distinct ranks 
— namely, the winged, the large-headed, or soldiers, as they are 
popularly called, and the ordinary workers. The large-headed 
individuals are sub-divided into two classes, namely, the smooth- 
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beads and rough-heads, the fomer wearing a polished, horny, 
tmnslucent helmet, and the head of the latter being opaque and 
covered with hair. The large-headed ants do no ostensible 
work, all the labour hilling to the lot of the workers. Those 
creatures make raids upon the trees, always giving the preference 
to cultivated trees, such as the orange and the coffee, and cut 
away the leaves so fast that the growth is stopped, and the entire 
l>lant sometimes dies. 

The use of the leaves is to thatch the domes of their curious 
odihees, and to prevent the loose earth from fulling in. Some of 
these domes are of gigantic dimensions, measuring two feet in 
hm'ght and forty foot in diameter, the mightiest efforts of man 
appearing small and insignificant when the comparative dimen- 
sions of the builders are taken into consideration. Division of 
labour is carried out to a wonderful extent in these buildings, 
for the labourers which gather and fetch the loaves do not place 
them, hut merely fling them down on tlic ground, and leave 
them to a relay of workers, who lay them in their proper order. 
As soon as tla^y have l)een properly arranged, they arc covered 
with little globules of earth, and in a very short time they are 
quite hidden hy their earthy covering. 

The functions performed by tlie large-lieaded ants arc not very 
evident. Those with smooth fronts seem to do nothing but walk 
about. They do nf)t fight like tlie soldier-termites, nor do they 
appear to exercise any rule over the workers. Moreover, tlu^y 
liave no sting, and even \vhen assaulted they scarcely ever resent 
the insult. Tlie haiiy-lieadcd variety is still more enigmatical 
in its duties. If the to]) of a small, fresh hillock, one in which 
the thatching process is going on, he taken off, a broad cylin- 
drical shaft is disclosed, -at a depth of about two feet from the 
surfiicc. If this he probed wdth a stick, which may he done to 
the extent of three or four feet without touching tlie bottom, a 
small number of colossal fellows will slowly begin to make 
their way up the smooth sides of the mine. Their heads arc of 
the same size as the class No. 2, but the front is clothed with 
liairs instejid of being polished, and they have in tlie middle of 
the forehead a twin ocellus, or simple eye, of quite different 
structure from the ordinary compound eyes on the sides of the 
head. This frontal eye is totally wanting in the other workers, 
and is not known in any other kind of ani The apparition of 
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those strange creatures from the enormous depths of the mine 
reminded me, when I first observed them, of the Cyclopes of 
Homeric fable. They were not very pugnacious, as I feared they 
would be, and I had no difiiculty in securing a few with my 
fingers. I never saw them under any other circumstances than 
those here related, and what their special functions may be I 
cannot divine.” 

The subterranean galleries which these creatures form are of 
almost incredible extent — so vast, indeed, and so complicated, that 
they have never been fully investigated. A conjecture as to 
their size may be formed from the fact, that when sulphur smoke 
was blown into a nest, one of the outlets was detected at a dis- 
tance of seventy yards. The Saiiba has often done considerable 
damage to property, having pierced the embankment of a large 
reservoir, and let out all the water before tlie damage could be 
detected. 


Most of the British ants are among the burrowers, hollowing 
out subterranean abodes of great extent, and constructing them 
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upon some intricate plan, the principle of which is not very 
evident The Dusky Ant {Formica fusca) generally prefers 
banks with a southern aspect, in which it forms its elaborate 
dwelling, like many otiber ants, it is somewhat of a builder 
as well as a miner, and can raise story upon story, as well as 
add them by excavation. This task is achieved by covering the 
former roof with a layer of fresh and moist clay, and converting 
it into a floor for the next story. Dry weather has the effect of 
retarding the ants in their labours, because they find a difficulty 
in procuring sufficient moisture wherewith to mix the clay. 

The muscular power and the energy and endurance of the ant 
are truly wonderful ; and if a human being, even if aided by tools, 
could perform such a day’s work as was achieved by a single ant 
without them, he would be a wonder of the world. M. Huber had 
the curiosity and good sense to devote the whole of a rainy day to 
watching the proceedings of a single Dusky Ant. The insect 
began by scooping out a groove in the earth, about a quarter of an 
inch in depth, kneading the earth, which it removed into little 
pellets, and placing them on each side of the groove, so as to form 
a kind of wall. The interior of the groove was beautifully smooth 
and regular, and when completed it looked very like a railway 
cutting, and performed a similar office. After completing this 
task, it looked about and found that there was anotlier opening 
in the nest to which a road must be wade, and straightway sot 
to work upon a second sunken path of a similar character, 
parallel to the first, and being separated from it merely by a wall 
of a third of an inch in height. 

Compare the size of an ant with that of a man, and then see how 
vast aio the powers of so small a creature. Taking all the calcu- 
lations in round numbers, and very much to the disadvantage of 
the ant, we find that a single man, who would have acliieved 
a similar work in a single day, must have acted as follows : — 

He must have excavated two parallel trenches, each of seventy- 
two feet in length and four feet six inches in depth ; he must 
have made bricks from the clay he dug out, and with them built 
a wall along each side of the trenches, from two to three feet in 
height and fourteen or fifteen inches in thickness ; and lastly, 
he must have gone over the whole of his work again, and 
smoothed the interior until it was exactly true, straight, and 
level. All this work must also have been done without the least 
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asj^lfcance, and tlie ground must be supposed to be filled with ' 
huge boulders, aud covered with tree trunks, broken logs, and 
otMt impediments. 

’ Ihe most admirable subterranean architecture is perhaps that : 
of the Bkown Ant (Formica brunnea), a species which is not , 
very commonly known in this country, and is probably confined , 
to certain localities. Its habitation and the mode of its con- 
struction have been carefully noted by M. Huber. 

This ant works mostly at night, and during light, misty rain, 
tlie sunbeams being obnoxious, and heavy showers causing much 
inconvenience. The nest is a most complicated structure, com- 
posed of a series of stories, often reaching thirty or forty in 
number, and generally being built in a sloping direction. These 
stories are not composed of regular cells, like those of the bee, 
wasp, and ]ioruet,but of chambers and galleries of very irregular 
form and dimensions, beautifully smoothed in the interior, 
and about one-fifth of an inch in height. The walls are about 
the twenty-fourth of an inch in thickness. Tlie object of so 
many stories is to be able to I'egulate the heat and moisture of 
their establishments. If, for example, the sun is not very 
powerful, and the instinct of the little insects tells them that 
more heat is required in order to hatch the pupce which are 
undergoing their metamorphosis, they take up the white burdens 
and carry them into the upper chambers, where the heat is 
greater than behjw. 

Again, if tJiere should ho a heavy rain, which Hoods all the 
lower stories, nothing is easier for the inhabitants than to remove 
themselves and brood into the upper sets of chambers, wliere they 
will be secure from tlie inundation. On tliose days when the 
sun is peculiarly hot, the ants secure a more equable tempera- 
ture, by removing the young brood to the central fiats, if they can 
be so called, wliile they themselves can obtain the needful 
moisture from the lower parts of the nest, to which the sunbeams 
cannot penetrate. Were it not for this provision which they 
instinctively make, all building operations would be stopped 
during a drouglit, whereas, by descending to the cellars or crypts 
of the mansion, the ants can obtain sufficient clay for ordinary 
work. 

In order to watch the ants closer, Huber constructed a kind 
of vivarium in which they could work, and supplied tlieni with 
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JBarth, S8^d, and other necessaries. As, in this artificial state of 
existence, the insects could not procure moisture &om the depths 
of the earth, moisture from other sources was necessary. When- 
ever the insects had ceased to work, they could almost always he 
induced to renew their labours by dipping a sriflF brush in 
water, and striking the hand upon it in such a manner that the 
water descended like very fine rain upon the earth. As soon as 
the formerly quiescent ants felt the grateful shower, they 
regained their activity, ran about with renewed energy, and set 
to work upon the soil, moulding it into little pellets, and testing 
each tiny ball with their antennae before they applied it to the 
purposes for which it was made. 

While some of the ants were engaged in this task, which must 
be considered analogous to brickmaking as practised by mankind, 
others were scooping out shallow hollows in the clay floor, the little 
ridges that were left standing being the foundation of the new 
walls. On these were dabbed the earthen pellets, and adjusted 
by means of the mandibles or by pressure of the fore feet, thus 
receiving compactness and uniformity. The most difficult part of 
such a task is the formation of the ceiling, but the ants do not 
appear to be at all embarrassed by so formidable an undertaking, 
but can lay ceilings of two inches in diameter with perfect 
certainty. The method of constmeting the ceiling is by mould- 
ing the clay pellets into each angle of the chamber and also to 
the top of the pillars. As fast as one row of pellets becomes djy, 
a second is added; and the insects perform this delicate duty with 
such accuracy, that although so many centres are employed, the 
parts always coincide in the proper spots. The peculiar kiiead- 
ing and biting to which the clay pellets ai*e subjected makes 
them exceedingly tenacious, so that they adhere strongly on the 
slightest contact. 

When once these walls are completed, they arc of very great 
strength, and are only the more consolidated by rain and heat. 
Before their completion, however, they do not appehr to endure 
the extreme either of heat or moisture, and are taken to pieces 
by the little architects if a drouglit should check the supply of 
that moisture, without which the work cannot be properly 
compacted. 

Mr. Bennie, who followed up the observations of Huber, 
makes tlie following remarks on tlu*. nest of the ant: — *'On 
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dwging cautiously into a natural ant-hill, established upon the 
of a garden walk, we were enabled to obt^ a pretty com- 
plete view of the interior structure. There were two ^nes, 
■composed of large chambers, irregularly oval, commumcatmg 
with each other by arched galleries, the walls of all which were 
as smooth as if they had been passed over by a plasterer’s trowel 
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they migrated durmg ilie day to a laige emci, farmed by the 
dryness of the weather, about a yard from their did uest/" 

®iis description is acoompanied by a sietch of a portion of 
the dwelling. Five chambers are shown, two large and three 
small, communicating with the gallery by very short corridors. 

It is a noteworthy fact, that the ant will dways avail itself 
of any accidental circumstances that may assist it in building. 
For example, one of these industrious little beings has been 
observed to take advantage of some straws that happened to cross 
one another, and to convert them into beams, wherewith the ceiling 
could be supported. It began the work by depositing the little clay 
pellets in the angles formed by the straws, and then laid several 
rows of the pellets along the sides of each straw. Tlie ceiling 
rapidly grew under the jaws and feet of the ant, and on account 
of the extemporized beams, was necessarily of much greater 
st rength than those which were constructed in the usual manner. 

The common Yellow Ant {Formica flava), so abundant in 
marshes and gardens, is also a good burrower, though its liabita.- 
tion is not so large or so elaborate as that of the Erown Ant. 
This species is very fond of making its subterranean houses 
under stones or similar substances, and I have found hundreds 
of the nests under flat stone tiles that bad once boon employed in 
edging the walks of a large kitchen garden, and bad been pressed 
aside or sunk flat upon the earth. It is a curiously sociable 
species, for it is often found occupying one side of a little hillock, 
while another species of ant, Myrmica scahrinodiR, has possession 
of the other. This latter species is sometimes extremely abundant, 
and it is a rather rernarkahJo fact, that some of our rarest British 
beetles are only to he found in the nests of the ants. 

As is well known, the ants do not retain their wings for any 
lengthened period, and after these members have served the 
])urpose for which they were intended, they are broken off by the 
insect by means of a transverse seam near the base. There are, 
however, many of the permanently winged hymenoptera which 
possess very great powers of burrowing, and are able to excavate 
soil so hard that a knife can scarcely make its way through the 
solidly impacted mass of earth and stones. 

The mining bees, which belong to the genus Andrena, are 
admirable biirrowers, and in spite of their small size, drive their 

K 
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littlD tunnels into the earth with astonishing ease. I once came 
on a whole colony of the Andrena, in a peculiarly hard and 
stony path near Dieppe. The ground was full of little holes, 
from which the bees were continually issuing, and into which 
others were as continually passing ; their bodies yellow with the 
pollen of the flowers which they had been rifling, and which was 
intended to serve as a provision for the future brood. 

An ordinary pocket-knife could make no impression on the 
ground, mixed as it was with stones, trodden by daily traffic, 
and baked by the heat of summer, into a mass nearly as hard as 
brick, harder perhaps than the bricks that are employed for 
modern houses. I was obliged, therefore, to return to my room 
and fetch a great, rude, thick-bladed clasp-knife that was 
rciserved for rough work, and with much labour succeeded in 
tracing several of tlie burrows. They were sunk, on an average, 
about eight inches into the ground, and Jiear the end they took 
a sudden turn, and weie ended by a I’ounded chamber, in which 
was almost iiivarialdy a ball of pollen about as large as a pea. 
No larva was found in any of the burrows. Tlio whole of the 
labour falls iip(ui the female, the fore-legs of the male being 
unable to dig, and tlie hind-legs unahle to carry the i)ollen. 

The genus Andnma is of enormous extent, for in 1855, not 
less than sixty-eight acknowledged species had been discovered 
in England, and the number is prohahly increased after a space 
of nearly ten years. 

OxK of the most interesting members of this family is the 
j)retty insect known by the name of E^tc.eva loiifjicornis, and 
ladieved to bo the only llritish representative of its genus. The 
name loiigicornis, or long-horned, is derived from the very long 
autcniiic of the male, wliicli is also remarkahle for a notch on tlie 
lirst joint of the fore-Jegs. The use of tlii»s notch we shall pre- 
sently see. Like the bees which have just been mentioned, the 
Eucera digs a rather deep burrow, but prefers a clay soil. Tlio 
e.\tremity of the burrow is widened into an oval cell, the walls of 
whicli are beaten and ])ressed by the insect until they are quite 
hard. The reason for tliis precaution is, that the cell is stored 
with a mixture of honey and pollen, which is of a semi-fluid 
consistency, and would be absorbed by the earth if the walls of 
the cell were not “pudilled," as engineers call the operation. 
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Within the cell is placed the egg, and in due time the larva is 
hatched, and feeds on the soft sweet mixture with which it is sur- 
rounded. It then changes into the pupal condition, and is remark- 
able for being enveloped in a very thin pellicle, something like the 
slough of a snake. Even the antennae are enveloped separately in 
the pellicle, and the male would find great difficidty in divesting 
itself from the membrane, were it not for the notch in the fore- 
legs. As soon, however, as it is pai*tially free, the insect bends 
down its head, lodges successively each antenna in the notch, 
closes the joint upon it, and then, by drawing the antenna 
through the notch, strips off the pellicle with perfect ease. 

Among these insects, the females arc treated much as the wives 
of savages are treated. All the work falls to their lot, and the 
males do nothing but amuse themselves, circling about the nests 
in graceful undulations, while the females are hard at work, 
digging the burrows and fetching home the food. Still, therci is 
no doubt but that this disi)arity is only in »nppearance, and tliat 
the one sex feels as much (uijoyment in following the instinct 
which teaches her to dig, as docs the other in following the 
instinct which teaches him to tly about. 

At the ilglit-liand side of tlie illustration on page 128 inay 
be seen a liguvo of a I’emajkable burrowing bee, called ScoUa 
fJ(trifro7is, a native of Earoj)e, ]>ut not as yed j)r()ved to be 
Tlritisli. In common witli otluir fossoiial bees, this insect is 
carnivorous in its larval state, and is supplied by its mother with 
the creatures on which it feeds. 

Some bees feed upon larvjc, others upon hill-grown insects. 
Some eat beetles, some devour Ihjos, some prefer spiders, and 
otliers flies, while a very great number of species are caterpilljir- 
eaters, and are in consequence oxtrenudy useful to the gardener 
and fiirmer. This particular insect has a curious predilection, 
and stocks its nest with the grub or larva of a beetle, belonging 
to the genus Oryctes. At the bottom of the cell may be seen 
certain grubs, the smaller of which is the larva of the Scolia, 
and the larger that of the beetle. As may be secui from tho 
illustration, the grub of the beetle is vciy much larger than that 
of the creature which feeds upon it. The species which is here 
represented is a large and remarkably striking one, the four con- 
spicuous spots at once distinguishing it from any other insect. 

£ 2 
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Ill the middle of the illustration another example of a hee- 
Iniriower is given, in order to show tlie manner in which the 
insect takes its prey into the nest. Tlie technical name of this 
species is Ampulcx cowjrircssa, and its nest is stocked with cock- 
roaches, one of which is htdng dragged into the hole, wdierein 
it will be shortly eaten by the inhabitant. 

As space is valuable, I will merely give the names of our 
most conspicuous burrowing bees, together with a brief notice of 
their habits. 

All the species belonging to the genus IVjinpilus are hurrowers, 
and stock their nests with spiders. Sandy soils are favoured 
spots with these bees, some species preferring the dry, hard 
sand-banks, while olliers choose soft Jind loamy sand for the 
site of their habitation. The Sami Wus]>s, belonging to the 
gejius Annnopliila, are always mighty hurrowers, and set about 
their lask with a fiery zeal that never fails to excite tlu‘. admira- 
tion of the spectator, tlieir anhuimc quivering and their wings 
flirting with excitcnuait. When the burrow is completed, the 
iiiotlior insect flies off in sc^arch of a caterpillar or spider, accord- 
ing to the sjxKjies, and conveys it to the bottom of the tunnel, 
where a small chamber is oxcavatf'd. 

She always enters the buiTow backwards, gi'asping her prey 
in her jaws iind dragging it after her. It is so large that she 
can scarcely lbre('. it along the tunnel, a ml wgkj it not for the 
comparat iv(;Iy^ wide chamber, she would not be a])le to make her 
way out again. Wlicii she lias fairly lodged it in the chamber, 
she ciueps round it, deposits an egg upon it and ci'awl.s out 
again, taking cure to stop uj) the entrance 'with some small 
pebbles. She then flies away in seaiuli of a fresh victim, and 
after some four or live caterpillars have been placed in the nest, 
she closes the entrance carefully, off and dies, the great duty 
of lier life being then at an end. 

There is au allied insect residing in India, which measures about 
three-quarters of an inch in length, and is of a fine polished green 
colour. Scientifically, it is know^n as Sphex scutigera. The 
habits of this insect have been carefully watched by Sir J. Hearsey, 
KC.B., who gave me much information respecting the method by 
which it prepares a habitation for its young. This species preys 
upon large spiders and cockroaches, and sometimes displays 
a wonderful amount of ingenuity in achieving its object. 
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One of these insects had captured a spider, which was too 
heavy to be carried through the air. The Sphex then draggc^d it 
to a little bank, dropped it into the water, and perched upon it, 
sitting there until it had been carried some distance down the 
stream. Finding that tlie spider was sinking, the Sphex left it, 
and sat on a straw, wdiich was floating down the sti'eam, still, 
however, keeping company with its i)vey. After a while, the 
spider struck against the shore, and the S])hex then grasped it 
afresh, and tried to drag it along. Tlie steo}> hank, liow^vver, 
baffled all its endeavours, and at last the indiistihais ereat\ire 
was obliged to leave the spider on the ground, and to go off in 
search of another. 

Tlie dark and sombre little bee called Mellimts anriisu is an 
excellent example of the bunowers. Tliis insect pieys on 
various flies, and packs away a largo number of its victims in the 
burrow. Tlie flies wliicli it chooses are all swift of wing, wlun’eas 
tlie Melliiius is ratluT a slow flier, so that it cannot take its prey 
by open assault, but is ob]igo<l to trust to craft. In orih^r, tlien^- 
fore, to obtain its vie.tiins, the !Mel I imis watches some s])ot where 
flies most love to congrc-‘gaie, and walks to and fro as if it were 
quite unconeenied. It continues to run about in this manner 
until it comes close to a fly, when it sjuings ujion the luckless 
insect, trouncciS it in its claws, and carries it off like a falcon 
with a partridge. 

Six or seven fli^js are generally tak(3n by the Mellinus, and as 
soon as the larva is hatched, it begins to devour the fly which is 
nearest to the bottom of the cell It eats them in suecijssion, 
usually devouring six of the victims, consuming the softer parts 
only, and leaving the head, shell of the abdomen, part of the 
thorax, and the limbs. Ten days suflice for the completion of its 
feeding, and it then spins a tough, davk-ooloured cocoon, wherein 
it remains during the winter and part of the spring, changes 
into the pupal condition in the summer, and attains its perfect 
state at tlie beginning of autumn. 

Another species of burrowers, Oxijhclus uniylurnis, has similar 
habits. Mr. F. Smith writes of it as follows : “ I once observed 
several females running amongst the blades of grass which shot 
up from the surface of a little hillock upon which the sun shone 
and tempted various diptera, occasionally to alight. The Oxy- 
beli continued to run about, apparently unheedful of the flies. 



134 


HOMES WITHOUT »ANDS. 


until, at length, the latter became somewliat accustomed to their 
presence ; but when the Oxjbelus came within five or six 
inches, it darted upon the luckless fly in the same manner as a 
cat springs upon its prey/* The burrows of this species are 
generally made in hard white sand. 

The boldest of the llritish bee-biirrowcrs, is undoubtedly the 
insect which is called Philanihm triangulum, inasmuch as it 
provisions its nest with the common hive-bee, seizing the luck- 
less honey-makers, and carrying them off to its nest. It is a 
very flerce-looking creature, with a large head and wide jaws, 
and has a suspiciously waspish look, owing to its yellow abdo- 
men and black dots. It does not confine itself to the hive-bees, 
l)ut seizes also the andreiue, and similar insects. 

TJie members oi* the genus Cerceris are remarkable for the 
variable colouring of the S]>ocies, and for the widely different 
insects with which tliey store their nests. Geneiully they prefer 
beetles, and, strangely enongl), they often select those species 
wliich are not only snudl in body, but arc furnished with very 
hard shells, so that the larva would seem to ex]>erieiice some 
difficulty in making a meal. Some beetles wliich Mr. Smith 
found ill the cells of the Cerceiis, were so hard that he could 
with difficulty pass a pin through their bodies. Fortunately 
for agriculturists, the Cerceris generally selects the very beetles 
which are most injurious to vegetation, such as the various 
weevils and the turnip-fleas. Mr. Smith is of o2)iniou that tlie 
shells of the beetles are softened by the damimess of the ground 
ill which they lie. 

In the accompanying illustration are shown the nests of two 
common species of Ihitish Humble Bee. 

Both these species are burrowers, and sometimes make their 
nests at a considerable depth beneath the surface. The common 
IIUMBLIS Bee {Bomhus terrestris) generally makes its subterranean 
house in the side of some bank, and the nest is usually found at a 
depth of a foot or eighteen inches. Sometimes, however, in places 
\vhGre the soil is light and friable, the nest has been found at a 
very great depth from the surface, so that a perpendicular shaft 
of five feet in length has been requii'ed before the nest could be 
reached. In all probability the bee has been aided by the burrow 
of a field mouse, when the gallery has been of such a length. 

The history of the nest is reaUy a cuiious one. 
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At the end of «^utninn, nearly all tlie ITuinhlu lle^^s die. Tiio 
males invariably perish, but one or two of the feiuah'S survive, 
and pass the winter in a .state of liibernation. They do not 
select the ne.st for this ])ur])ose, convenient though the locality 
may seem, but hide themselves away singl}^ in sheltered sj)ots, 
such as the eaves of Ihaiehed barns, hollow trees, haystaeles, 
or old ruins. Wlu'u the sunbeams of spring gain warmth ami 
strength, the slee])ers awaken fmm their torpor, and immediat('ly 
search for a spot wherc'in the lu'w home may be I'xcavaied. 



il’S TKIUllWnus. 


These bees, which are the Methuselahs of tlieir short-lived 
race, may be seen in any warm spring day, flying about in all 
directions, prowling over eveiy spare yard of ground, and 
settling here and there, as if to test the quality of the soil. 
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They are very jealous of observation at this time, and if they 
think that they are being watched, will take instant offence and 
fly off with a quick, eager sound, veiy different from the steady, 
monotonous hum with which they accompany their researches. 
To watcli one of these insects in hopes of seeing her begin her 
labours, is an endless task, for she will never dig an inch of soil 
as long as she sees any suspicious object, and will often make 
her way under a thick tuft of herbage, and remain quietly in the 
retired nook until she fancies that the danger has passed away. 

When, however, she has suited herself with a locality, she 
scrapes away the ground quickly, and when she has dug to a 
sufficient depth, she scoops out a small cavity or chamber, and 
tlicrein constructs lier first nest. There are but few cells at the 
beginning of the year, and these contain the first workers, who 
are intended to assist in constructing the enlarged nest. The 
Jarvic are large, fat, wljite, round-bodied creatures, with little 
lioroy licads, and their bodies always slightly curved. Wlien 
tJjey laive completed their feeding, each spins for itself an oval 
cocoon of coar8('. silk, rather irregular in shape, veiy soft, tough, 
and tliick in consistency. 

Herein they remain until they have attained their perfect 
state, when tluy gnaw a round piece from one end of the 
cocoon, just as a chii‘-ken chips off tlie top of the egg, and emerge 
into the nest. J hey do not venture out into the air for several 
days, the thick hair with which they are covered beiiig all matted 
together, their wings soft and cruni])lcd, and their limbs scarcely 
able to bear tliein. Two or fliD'o days are gonerally passed in 
the nest, and not uiitii luivijig gained their full strength do they 
venture out into tiie widii world. None but worker bees are 
develop(‘d for the fiivst part of tlie year, the females and males 
not niakiDg their uppciiraiicc iiniil the summer weather Jias 
set ill 

^ As may ho seen from the illastration, the cells of the Ilmnhle 
Bee are not arranged in regular rows, like tliose of the hive bee, 
but are set carelessly side by side, mostly fixed together in 
groups of greater or lesser dimensions. Now and then a very 
little group of two or three cells is found, and single cells are 
occasionally to be seen, detached from the general mass. 

This species is more prolific than any other, and the nests 
contain more individuals. Mr. Smith mentions that in one nest 
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he found one hundred and seven males, fifty-six femalevS, and 
one hundred and eighty -workers, making a total of three 
hundred and forty-three inhabitants. Compared with the 
numbers that inhabit the hive, this may seem to be but a small 
amount ; but when the reader takes into consideration the fact 
that the insects are very much larger than the hive bee, and 
that the cells in which they are hatched and nurtured are not 
only of corresponding size but are also set very incgularly, so 
as to occupy a large amount of space, he will see that the cells 
which produced nearly three hundred and fifty humble bees 
must have formed very large gi*oups, and that the cavity which 
contained them must have been exceedingly large in proportion to 
the size of the excavators. 

As far as my own experience goes, there is little danger in 
unearthing and exploring the nest of the Humble Bee. Opinions 
differ greatly on this point, some practical observers saying that 
the bees are dangerous when irritated, and that they execute 
instant vengeance on the disturbers of the home ; wliile others 
report that the insects do not attack at all ; and others, again, 
say that they attack, but that their stings cause so little 
pain as to excite no fear. I have o]>c‘ned many a nr‘si of the 
Humble Bee, and never been stung by the inbiibitanis, though 
the bare hand might easily have suffered, as it was thrust into 
the chamber wherein the cells re])Osed. 

The honey of the Humble Bee is peculiarly sweet and fragrant, 
but not suitable for general consumption, as many persons, 
myself among the number, arc . always tittacked witli severe 
headache after eating the contents even of a singli^ e(*.U. Ihe 
colour of all llumlde Bees is most variable, especially in tlie 
male sex — so variable, indeed, that Mr. Kirby, in Jiis monograph 
of the British bees, lias divided one insect into s(‘V(m distinct 
species. As if to add to the difficulty^ of idcutiljiug tlie diffennjit 
varieties, bees of more than one species will sometimes he found 
in one nest. 

The colours, however, of tlie present species are, gcaieially as 
follows : — The female is nearly an inch in lengj]), iLiid general 
colour is black. The collar is orange-yfjilow ; a band of the 
same hue is drawn near the second s(!ginent of the abdomen ; 
the hinder edge of the fourth segment and t lc! whole of the fifth 
segment are pale yellow, and the lip of the abdomen is naked. 
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The worker is barely half the size of the (jiiecu, and is marked 
in a similar manner, except that white hairs are mixed with the 
yellow. The male is intermediate in size between the female 
and worker, being about three-fourths of an inch in length. The 
yellow is brighter than in the female, and the tip of the abdomen 
is covered with liglit tawny hairs. 

The right-hand nest in the illustration is that of the licd- 
tipped Humble Bee of Shakspere, known as the Lapidary Bee 
{Bomhis lapidarius), which derives its specific name from its 
habit of making its nest within heaps of stone. This beautiful 
insect is plentiful in most parts of England, and may be known 
by the bright orange-red hue wliich decorates the last tliree seg- 
ments of the abdomen. The female and worker of this species 
are precisely alike, except in their size ; the former, which is popu- 
larly called the queen bee, measuring nearly an inch from the 
liead to the tip of the tail, while the worker is scarcely half that 
length. Tlic male is very variable in colour, but is generally 
black, with thick j'ellowish hairs upon the face, the fore part of 
the thorax, and the first segment of the abdomen. 

I have always found this speci(‘-8 to be llercer than the pre- 
ceding, and have more than once been djiven away from the 
neighbourhood of the nest by its rapid and incessant attacks. 
Tlie sting with wljich this bee is armed is a very formidable 
wea])oii, and the poison which it conveys into tlic wound is 
extremely virulent, causing much pain, and leaving a dull, 
aching sensation for several days afterwards. These symptoins, 
however, vary according to the individual who is stung, and 
those which are mentioned are described according to pcnvsoiial 
cx]>erieiice. 

Generally, the Lapidary Bee makes its n(\st in heaps of stone, 
sometimes choosing those liillocks of rough stones wliich are 
lieaped on the sides of roads, awaiting tlie stone-breaker and his 
liammer. Sometimes the fallen dSris of limestone rocks affords 
a residence for this bee, and, in many instances, it biuTows into 
the ground, and there makes its nest, just like that of the 
common humble bee. 

Eighteen species of the true British Humble Bees are now re- 
cognised, all of them social in their liabits, but vaiydng much in 
the localities and form of their dwellings. Several of them will 
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be described in a future page. Meanwhile, it will suffice to 
mention that the use of scientific terms, when speaking of these 
insects, is absolutely necessary, the popular mind not having 
recognised the different species, which are, in consequence, 
without popular names. Any Humble Bee, no matter what 
species, is known as a Bumble Bee, a Foggie, a Dumbledore, or 
a Hummel Bee, according to the peculiar dialect of the locality ; 
and very few persons seem to have any idea that there can he 
more than one species. / 

There is one well-known and very handsome insect, which is 
equally disliked by the bee-keeper, the gardener, and the grocer, 
as it annoys them greatly in iluur r(!speclivc callings. Tliis is 
the coininoii Wasp (Vespa vuh/nns), wliich is equally fond of 
1 ion oy, fruit, and sugar; and as it is armed with a potent weapon, 
is not merely a. habdul marauder, but a formidable enemy. The 
gardener, howeviu’, is the least injured of the three, for the Wasp 
colliers ujkui him some slight Ixundiis, which (jouuteract in some 
degree the inroads which it makt^s npon his treasures. It is 
true that the Was]) is very fond of ripe fruit, and that witli an 
iiiifailiiig instinct it jirefers the choicest fruits, exacitly wlion 
they are in their best condition, gnawing boles in them, and 
spoiling them for the market. Still it is more of a ])redacious 
than a vegetable-feeding insect, and kills so many flicss that it 
relieves the gardener of other foes, which, in the end, would 
more injurious t lian if sedf, inasmuch a.s fheir larva) ondarjg(*r not 
only tho fruit hut the v^ery life of the plant. It i.s a sfrangidy 
bold insect, and lias r<*(*eurso to singular methods of y>rocuring 
food. Ill the larniiiig <le])artmont at Walton IfaJJ, J iiavo seen 
the ])igs lying in the warm snn.sliiiie, tlic flicis clustering tliickly 
on tlieir bodies, and tlie WaKj)s pouncing on the iiies and carry- 
ing tliem off. It was a curious siglit to watch the total indin’er- 
ence of the pigs, the busy clustering of tlie llie.s, with which tho 
hide was absolutely bkackened in some jdaces, and then to s(‘e the 
yellow-bodied Wasp, just clear tlie wall, dart into tlic dark 
mass, and retreat again wdtii a fly in its fatal gra.s]). On the 
average, one Was]) arrived every ten seconds, so that the pigsty 
must liave been a well-known siorelnuiso for these insects. 

As is well known to every boy who lias pailicipaied in the 
delight of taking a Wasps nest, the habitation of the insect is 
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mostly under ground, and is a marvel of ingenious industiy. 
The shape is more or less globular, and the material of which it 
is composed is very much like coarse brown paper, though not 
so tough. If it be opened, a wonderful scene is disclosed; 
terrace upon terrace of hexagonal cells being arranged in regular 
rows, and enclosed in a shell of papery substance, some half-an- 
inch in thickness, which is evidently intended to prevent the 
earth from falling among the combs, as these c(dl-tc‘rraces are 
called. 

We will now suppose ourselves to be present at the construc- 
tion of the nest, and, Prospero-likc, will see without being seen. 

In the early days of spring, a Wasp issues from the place in 
which it has passed the winter, and anxiously surveys the 
country. She does not fly fast nor high, but passes slowly and 
carefully along, exainining every eartli-bank, and entering every 
crevic(3 to which she comes. At last she finds a burrow made 
by a field mouse, or perhaps strikes upon the deserted tunnel of 
some laige burrowing insect, enters it, stays a long while within, 
comes out again and fusses about outside, enters again, and 
seems to make up her mind. In fact, she is house-hunting, and 
all lier movements are very like those of a careful matron select- 
ing a new home. 

Having thus settled upon a convenient spot, she proceeds to 
form a chamber, at some depth from the surface, breaking away 
the soil, and carrying it out piece hy piece. Wlieii slie has tlius 
fashioned the chamber to her mind — for she hns a mind — she 
flies off again, and makes her way to an old wooden fence which 
has stood for many years, and which, although not rotten, is per- 
fectly seasoned. On this she settles, and, after running up and 
down fur a little time, she fixes upon some spot, and begins to 
gnaw away the fibres, working wdth aU her might, so eagerly 
engaged that even were we not invisible we might stand by and 
watch her proceedings. At last, she has gathered a little bundle 
of fibres, which she gnaws and works about until she reduces 
them to a kind of pulp, and then flies back to the burrow. 

She now runs up the side of the chamber, and clings to its 
roof with the two last pairs of legs, while with the first pair, 
aided by her jaws, she fixes the woody pulp on the roof, knead- 
ing it until it forms a kind of little pillar. Another and another 
supply is brought, until this pillar which is pendent from the 
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roof, like a •paper-macM stalactite, is completed. Tlie Wasp now 
begins to form the comb, and at the end of the i)illar she places 
three very shallow cells, of a cnp-like shape, not hexagonal, as 
are* the completed cells. In each of these little cups she deposits 
an egg, and then constructs a roof over them, made from the 
same material as the cells, but laid in a different manner, tlie 
length of the fibres being nearly at right angles to the centric of 
the proposed comb. More cells are then addcul, eggs are laid in 
them, and the roof extended Over them. 

The eggs that wta’c laid in the first three cells arc now 
hatched, and have iirodticed very tiny grubs, wbicb art^ always 
hungry and require much attention. They grow rapidly, and, 
in proportion to their growth, the par(ait Wasp adds to the walls 
of their cells, so that the young grubs are suspended, with their 
heads downwards, as, indeed, is the custom with v(*ry many 
hymenoptcrous larvm. The Wasp proceinls in her task, having 
all the cares of the n(‘st njioii her — the (‘iilargimu'iit of iho 
cliainher, the huihling of the. nest, the transport of mati'rials, the 
de])Osition of the eggs, and the feeding of the ever-hnngry grubs. 

In due time, hoW(?ver, the oldest grubs cease to feed, spin a 
silken cover over lh(?ir cells, find rdease their parent from 
further attendance nyon them. In the cells they urnhugo the 
chiange to -the pcafeet state, and, after they have jiasscd a short 
season in retir(*mcnt, they tear away the silken cover with their 
jaws, and come foith as jierfect Was])s. As soon as they liavo 
gained strength to use tlieir lindjs, tiny take the heavy labours 
upon them, and the work goes merrily on, the mother Wiisp 
having little to do but to deposit eggs in the cells as fast as they 
are made. 

Before very long, the first eell-terrace is coinplctely full, and 
more accommodation is needed. This is supjdied in a very 
curious manner. Taking the junction point of these c(;lls as the 
foundation, the Wasps construct several pendent pillars, exactly 
like the one which has already been described, and, by dint of 
adding cells to each, they all unite, and form a second terrace, 
below the first, the distance between them being just sufficiently 
large to pennit the Wasps to cross each other. In this, as in 
the former terrace, all the mouths of the cell are downwards and 
their bases upwards, so that the bases of the second terrace fonn 
a floor on which the Wasps can walk wliilc feeding the young 
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contained in the first. A third, fourth, and fifth terrace are 
added in this manner, all alike, the cells being so small that the 
mother Wasp cannot even put her head into them. 

It will be seen, therefore, that, as insects never grow after 
they have assumed the perfect form, the Wasps which have 
been bred in these cells must he very much smaller than their 
parent. They are, in fact, the worker wasps, or neuters, as they 
are sometimes called, whose cntii*e life is devoted to labour, and 
who, ill fact, are undeveloped females. 
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Now, however, a change takes place. The colls of which the 
next few terraces are composed are of very much larger dimen- 
sions than the others, and are intended for the purpose of hatch- 
ing the grubs which will afterwards become perfect male and 
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female wasps. It will be seen, therefoie, that the workers are 
hatched in the earlier part of the year, and tliat the male arsd 
female do not make their appearance until the end of the season. 
The cell-terraces increase gradually in diameter until the fourth 
or fifth, when they usually decrease slightly, and in exact accoi’d- 
ance Avith their enlargement the covering is extended over them. 
A large nest Avill contain about seven or eiglit thousand cells ; 
and, on the fiverage, each cell is tlu^ l)ii thp]ace of three genera- 
tions. As all the young grubs liJive to be fed with animal sub- 
stances, usually Hies, the reader can easily imagine the liavoo 
which Wasps make in the insect world. Mr. F. Smith, how- 
ever, who has given so much time and labour to this subject, 
remarks that as he has never found the C(dls of the males and 
females to contain the remains of more than one lining, these 
cells only accommodate a single brood. 

The silken cover is always convt'x, and draws th(^ moutli of 
the cell into a rounded form, so that if one of tlie cells is re- 
moved from the comb Avhile tlie jmpa is still witbin it, tlio two 
ends are of very similar form. The AVas])s do not bniak throngh 
the cover in the same manner. Sometimes tlxy burst their way 
through the centre, h'iiving a rude and rugged opening; soukj- 
tiines they bite out a eii’cular bole, and push their way tbrongli 
it, teai’ing the edges as tliey pass through its substance; and 
sonudimes they cut it neatly round tlie edge, so that the entire 
eovering can be lifted like the lid of an ancient tankai’d, a,nd the 
ini])risoiied insect is alile to emerge witliout any trouble, the lid 
closing again as soon as tlie inmate lias (escaped. 

The cov(Ts of tlie cells are not ]>recisely jx'ipendiciihir, but 
radiate sliglilly from the centre of each comb or Imvace. Nor is 
(he flooring precisely Hat, for the edg('S of each comb are sliglilly 
raised, so as to form a trilling concavity in the centre. At tJuu'r 
mouths, the cells are perfectly hexagonal — those, at all events, 
wliicli occu])y tlie centre of each comb; but tlu^ir bases arc 
always cup-shaped, the walls changing gradually into hexagons 
as the cells inci’ease in lieiglit, or, to be moie acuairate, in deptlu 
When viewed from above, the forms of tlie bases are iilairily 
}>erceptiblc, and they look veiy like tlie mosaic teeth in a 
skate's jaw. 

The successive layers of which the c(dl-walls are composed 
can be ea.sily seen when the comb is held to a strong side light ; 
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and it sometimes happens that the Wasp finds pieces of paper 
lying near the nest, bites them to pieces in the same manner 
that it bites tlic woal-fibres, and then uses them for its nest. I 
have seen a nest whicli was made almost entirely of the blue 
and white paper used for cartridges, tlie Wasps having taken 
advantage of the expended papers, and used them instead of 
taking the trouble to gnaw hai-d wood. The covering of the. 
nest is of much rougher texture than the cells themselves, and 
looks like a number of tiny oy.ster-shells piled on each other 
like the "grotto” of metropolitan children. It is made very 
simply by laying a lump of the fibrous paste upon the nest, and 
sweeping it backwards and forwards to flatten it, just as a brick- 
layer spreads a lump of mortar with his trowel. No attempt is 
made to smooth the surface, and the impression of the little 
architect’s head can be seen upon each successive patch, or tile, 
if we may so call it. 

This woody fibre seems but a flimsy substance for the materials 
of a nest which can contain so many individuals. In a large 
nest there are always from two to three thousand inhabitants, 
more than half that number being the fat and weighty grubs. 
If the insects were removed from the nest, and placed in a pair 
of scales, their united mass would be so heavy as to cau.se a 
feeling of wonder that so slight a habitation could endure their 
weight. The walls, however, are stronger than they seem to be, 
and the hexagonal shajic of the cells affords such mutual 
sui)port that the walls can not ouly^ bear the weight of the 
insects within them, but, as has already been nieittioned, are 
strong enough to u].h..'hl a scries of cells that are suspended to 
them. 

At the end of the season, after successive bands of worker- 
wasps have passed through the cells, and the single gcnerati(m 
of the males and females litts come to maturity, tho nest shows 
symptoms of di.ssolution. If there are any grubs still left in the 
comb, the workers at once change their heiiaviour. Instead of 
feeding and tending them withjealons care, instead of defending 
them at the risk of their own lives, they piUl these helpless 
wliite things out of their cradles, cany them for out of the nest, 
and abandon them. It seems a cruelty^, and so it is ; but it is* 
a cruel mercy, substituting a quick death by exposure, or, per- 
chance, being eaten by bird.s, for a slow and lingering death by 
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starvation within the nest. For the instinct of the workers tells 
them that their labour is over, and their course is run, and that 
in a short time they will all die of old age, so that the helpless 
nurslings in the cells would find no food, and must perish by 
starvation. 

At last, the entire population deserts the nest, the workers 
die, and so do all the males, none of them surviving their brief 
wedlock for more than a few hours ; and the majority of the 
females die also, some from exposure to cold, and others by a 
violent death. Those, however, that are fortunate enough to 
find a crevice in which they can lie dormant during the long 
months of winter, creep into it, and there remain until the 
following spring, when they emerge to be the queens and mothers 
of future colonies. It is a remarkable fact that the Wasp never 
passes the winter in the nest, convenient as that spot may seem, 
but always seeks some other place of refuge. The reader will now 
comprehend, that whenever a Wasp is seen in the spring tide, it is 
one of the females which have survived the winter, and is about 
to found a new colony. Those, therefore, who pride themselves 
on their wall-fruit will do w^ell to kill such Wasps, inasmuch as 
a single queen Wasp in spring is equivalent to many thousand 
Wasps in autumn. 

Three species of burrowing Wasps inhabit England; namely) 
the common Wasp, which has just been described, the German 
Wasp {Vespa Gerrtianica), distinguished from the preceding 
species by having three black spots at the root of the first ring 
of the abdomen; and the Ked Wasp {Vespa nifd), known by 
the black anchor on the top of the liead, and the reddish-yellow 
limbs. 

Mr. F. Smith mentions a very remarkable circumstance con- 
nected with the removal of Wasp grubs by the worker. “There 
is a point which I have more than once witnessed in the history 
of AVasps, which does not appear to have been recorded. In the 
spring I have found as many as three nests in a bank, not more 
than two Jiundred yards apart*; and on visiting the spot a month 
or so later, I observed no Wasps issuing from tlie first nest, and, 
on digging into the bank, discovered that it was deseited, a 
single empty comb alone remaining. I then passed on to the 
second nest, and was surprised to observe a few Wasps come out, 
each carrying something away : at length T captured one, and 
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found it was conveying lanae from the nest. I traced them in 
their flight, and was astonished to see a Wasp enter the third 
nest, with a larva from the nest No. 2. 

Here there is a mystery, which time will unravel, but which 
I am unable to detennine. Were the larvae carried off to be 
nursed, and to add to the swarm, or were they destined to be- 
come the food of the larvae of the nest in the freebooter 
community ? I have several times observed that swarms 
had deserted their nests, but have only once witnessed 
anything which would in any way account for such a pro- 
ceeding.” 

Sometimes the Wasp dispenses with a biiiTOw and becomes a 
builder, placing its nest on a beam or under a thatched roof. In 
this case the outer shell of the nest is much more handsome 
than that which surrounds the subterranean combs, being of a 
yellowish-brown colour, and the individual flakes of which it is 
composed being sharply defined. They are more porous than the 
oi'dinaiy grey flak' es of the underground nest, and are less capable 
of resisting moisture. Before concluding this account of the 
Wasp and its nest, 1 may mention that the character of the 
insect has been generally misunderstood. The popular impres- 
sion is, that the Wasp derives some csi)ecial gratification from 
the act of stinging, is of a savage and malicious disposition, and 
lives wdiolly upon the proceeds of theft. Now, in fact, the Wasp 
never stings, until it is compelled to do so, either hy alarm oi 
when it retaliates upon an adversary. It seldom survives the 
act of stinging, because the secreted point of its weapon is held 
in the wound, and in many cases the entire poison hag and 
gland are torn out of the body together with the sting itself. In 
defence of its liome it can be fierce enough, as indeed it ought 
to he, and cares nothing for its own life, provided that it can 
only inflict a wound upon the enemy. 

The reader may perhaps he surprised to hear that Wasps can 
be kept as easily as bees, and that, like those insects, they never 
injure those with whom they are familiar. Indeed, they arc 
even less likely to sting than tlie hive bees, whose olfactory 
nerves are so sensitive that tliey assault any passenger who 
happens to have been recently smoking, or who has used perfumo 
of any kind. Bees usually treat me very well ; but during the 
last summer, as I was looking at a neighbouring hive, the bees 
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began to dash past me with that peculiar menacing sound which 
always heralds an attack. Taking warning by the sound, I 
retired quietly to the further end of the garden, but was followed 
even there by one pertinacious enemy, wlio at last made a dash 
at my face, and passed on, leaving its sting as a memorial of 
its auger. I afterwards discovered that a handkerchief in my 
breast^coat-pocket retained a faint scent of eau-de-cologne. Now, 
if the assailants had been Wasps instead of bees, a bystander 
would assuredly have considered the attack os a proof of the 
malignant nature of the Wasp. 

Before taking leave of the earth-burrowing hymenoptera, it 
will be necessary to mention two very remarkable insects which 
are described by Mr. Bates, in his well-known “ Naturalist in 
tlie Eiver Amazon.” Neither of the insects have any popular 
name. 

The first is calhul M(yne4ala dgnaia, and is a handsome- 
looking insect, very much resembling an ordinary wasp, and 
oriiameuted, like that insect, witli bold black marks on the 
thorax and abdomen. The antennae, however, are twisted, and 
at once prove that the creature is but distantly related to the true 
wasp. The burrows of this insect seem to be made only in the 
sandbanks which project above the surface of the river ; so that 
they would not be discovered by ordinary travellers. Fortunately 
for the residents in that part of the country, the Monedula stores 
its nest with one of the most obnoxious insects that haunt the 
Amazon river. This is the Motuca fly {Hadaus Icpidotus), an 
insignificant-looking creature, smaller than an ordinary house 
fly, and of a bronze-black colour, with the wings of an ashy 
brown, except a whitish spot near the tips. 

This fly belongs to the well-known family of Tabanidm, and, 
like them, is furnished with a very formidable apparatus, by 
means of which it obtains its food. Whenever the Motuca can 
attack a human being, it dashes at him, settles, and in a moment 
drives a broad, sharp-edged lancet through the skin, cutting 
quite a gash, and causing the blood to flow fast. Fortunately 
the wound is not very painful, and it is possible that tlie flowing 
blood may be useful in washing out any poison that has been 
injected. It is of a sluggish nature, and can be easily taken 
with the fingers — a very happy circumstance, inasmuch as a 
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dozen Motuca flies may often be seen clustering upon the ankle, 
just above the shoe. 

The Monedula destroys multitudes of the Motuca flies, and 
will travel for half a mile in order to procure its prey, always 
taking care to close the entrance of its buiTow, and to reopen it 
on its return. Mr. Bates mentions that he has been frequently 
indebted to the Monedula for saving him from sundry gashes 
from the Motuca ; and that the Monedula would charge straight 
towards his face or neck, pick up a Motuca as it was about to 
settle, and fly off with it. The fly was not captured with the 
jaws, but seized in the first and second pairs of feet. 

The other burrower is that which is known to entomologists 
as Bemhex cillaia, and is remarkable for the eager assiduity 
with which it plies its labour of love. In colour, it is shining 
green ; and when it has fixed upon a suitalde spot for its burrow, 
it scratches away the sandy soil with such furious haste, that p 
nearly continuous fountain of sand is thrown iq) behind it. 
Even after it has penetrated for two or three inches into the 
ground, the sandy stream issues from the orifice, propelled as if 
by a miniature engine, and being flung under the body by means 
of the x)owerful fore-feet with their bristly armature. 

AVhen it has. completed its tunnel, which is always driven in 
a slanting direction, and from two to three inches in depth, it 
emerges from the orifice, walks about for a time, as if to take 
bearings of the locality, and then darts off and is lost to sight. 
After a while it returns, bringing in its grasp a fly, which is 
destined to be the food of the young Bembex. Only one fly is 
placed in each tunnel, and then the entrance is carefully stopped 
up with sand, so that it cannot he distinguished from the sur- 
rounding soil. It is a remarkable fact that, however many nests 
may be made in a sand-bank, and however closely they may he 
set, the insect which dug them never mistakes another dwelling 
for its own, and always flics directly to the spot which it has 
selected as the cradle of its posthumous offspring. 

Although the ants have been ]>ostponed to a future page, a 
few words must be given to the insect whose nest will be seen 
on the right hand of the plate. 

This insect is the Formica compressa of India. Now and then, 
the nest of this species is above ground, and is made of mud. 
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fastened to trees and leaves ; but as in ninety-nine cases out of 
a hundred its home is subterranean, it will here be considered 
as one of the burrowers. 

The section of the nest wdiich is presented to the reader will 
give a very good idea of its general structure. There are gene- 
rally some five or six entrances to the nest, but they are so 
ingeniously hidden under stones, clods of earth, and any object 
which can shelter them, that they would not be detected by a 
casual passenger. The few u})per passages or galleries are 
extremely irregular, often having a zigzag direction, and being 
of no very great length. Those at a greater depth, however, are 
much more regular in their structure, and wdieh they are driven 
at some three or four feet from the surface, they are large in 
diameter, cylindrical, and extend to a considerable distance. In 
the nest of the British species, Formica fitsca, there is a somc- 
wdiat similar structure ; and although the ant is so small, these 
tunnels are sometimes an inch in diameter, and five feet or 
even more in length. Into these deep-set galleries, the tro])ical 
ants retire during the rainy season, and in our own country the 
insects may be found in ihom throughout the cold months of 
winter. 

Near the surface of the ground, the reader may observe several 
enlargements of the galleries, forming spacious chambers. In 
these chambers the ants arc accustomed to lay the white pupre 
as well as the eggs, in order that they may he warmed by the 
sun, without enduring the full fury of his beams. At night, if 
rain should come on, the vigilant \vorlvers take up their helpless 
charges, and convey them to hiding-places far beneath the 
surface. If, during the months of Apiil or May, the nest of the 
Dusky Ant be opened, a very curious state of things will be dis- 
closed. Within the chamber may be seen a vast mass of pupa3 
and their attendant ants *, and, what is still more remarkable, 
specimens of certain beetles may also be found in company with 
the ants. 

There are several species of British beetles which are never 
seen in any other localities, and, until their singular mode of life 
w^as discovered, were ranked among the rarest of our insects. 
No less than thirty-seven species of ant’s-nest-beetles have 
already been acknowledged, besides the larvai of three other 
species. One very rare species of the Staphylinidse, or Cocktail- 
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beetle {Atemeles emarginatm), has now become quite common, 
so frequently is it found in the nest of the ant which is now 
under consideration. The locality of this beetle was discovered 
by a collector, who saw an ant cairying one of the beetles into 
its nest. As to the beetles themselves, they seem to be quite as 
miicli at liome as the ants, and when the nest is laid oj)en, their 
first attempt is to escape into the farthest galleries, or to hide 
themselves in the nearest crevice. The ants, however, watch 
them carefully, run after them, seize them in their jaws, and 
cany them back again into the nests. 
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Tlie Tiger Beetle, and its liuLits— Beauty of tlie Insoct, its Larva, and mode 
of life — Curious form of its Burrow— The Sexton Beetle and its ])ow('r of 
digging in the ground — The Don Beetle — Its polished surface, and the suh- 
staiices into which it Burrows — Use of the Bor Beetle — The ScARAUJiUS of 
Egypt and its wonderful Instincts — The Egg, the Grub, and the Cocoon- 
Cocoon in the British Museum — The Mole CjriCKET, its form and elaborate 
Dwelling — Its general Habits; and wide distribution. The Fiei.d Cricket, 
and its Tunnels — Structure of the Ovipositor — The Mioratorv Locust and its 
development — The Ant Lion, its form, food, and mode of life — The Pitfall ami 
its structure — Mode of catching Prey — Perfect form of the Ant Lion. 

We now come to tlic Burrowing IVotles, of which there are 
no few species. As is tlie case with the geiicrality of insects, 
tlie suhterranean habitations which they excavate are seldom 
intended for their own use — at all events, after they have 
attained their perfect form ; but arc either formed by the parent 
while jireparing a home for the young brood which it will never 
see, or by the laiwa itself while feeding, or while forming a cell 
in which it can lie dormant in the pupal state. 

First among the British coleoptera comes the lovely Tiger 
Beetle {Cicindela Campestrin), an insect which, tlioiigh small, 
can challenge comparison with the most beautiful exotic spcci« 
mens. It is the fiercest, handsomest, and most active of all the 
British coleoptera, using legs and wings with equal agility, 
running or flying with such speed that its form cannot be 
clearly defined, and settling on the ground or taking to wing 
with equal ease. As it darts through the air, the burnished 
surface of the abdomen flashes in the sunbeams as if a living 
gem hiid passed by, earning for its owner the popular title of 
Sparkler Beetle. 

This insect is, or rather has been, a mighty burrower, exhibit- 
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ing, even in its larval condition, sometliing of that fiery energy 
which actuates it when it has reached its perfect condition. 
Sandy banks are the chief resorts of the Tiger Beetle, which in 
this countiy seems seldom or never to alight upon trees, restrict- 
ing itself to bare and sandy soil. It even avoids those spots 
which are covered with grass and herbage, cares nothing for 
shade, and delights to settle upon banks with a southern aspect^ 
and to run about upon soil that has been rendered so hot by the 
sun that the bare hand can hardly endure contact with its 
surface. In America, howevei, the Tiger Beetles possess different 
habits, preferring trees to the ground, and either running about 
on the trunk or darting from leaf to leaf in search of their prey. 
The English entomologist, however, who wdshes to find this 
beetle, must look for it on the ground ; and near the spots 
which the adult beetles traverse so rapidly may be found the 
larva in its burrow. 

These larvm are most remarkable beings. They are whitish 
in colour, and strangely moulded in form, the head being of 
enormous size, and of a horny consistency, and the eighth seg- 
ment developed into a liump-like projection, carrying upon its 
upper surface a pair of bent hooks. The larva never is seen 
above the surface of the ground, and, indeed, never exhibits more 
than the smooth horny head and mandibles. It lives in perpen- 
dicular burrows, about a foot in dc2)th, which it is able to tra- 
verse with groat rapidity, and whicli are only just of sufTicient 
diameter to permit the inliabitant to pass up and down. 

It is a carnivorous being, feediijg cljieiJy on insects, which it 
is aide to cnptuiv, in spite of the apparent disadvanhige under 
which it labours of being confined to one spot. The mode by 
which it obtahis Us daily food is as folIoAvs. Ascending to the 
upper portion of its burrow, it fixes itself firmly by means of its 
hooks, and then lays its jaws level witli the soil. Wljile in tliis 
attitude, it is almost invisible, .and as soon as an insect j^asses 
by the ambushed larva, the sickle-like jaws grasp it, and it is 
dragged to the bottom of the tunnel, where it is devoured. Not 
only is the larva carnivorous, but it is combative in proportion 
to its voracity, and if a straw be thrust into its burrow, the 
angry grub will fasten upon it with the tenacious giipe of a 
bull-dog, and suffer itself to be dragged out of its home rather 
than release its supposed enemy. 
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The burrow is made by the larva, and not by the parent, and 
is a work of some little time, the earth being loosened by means 
of the feet and jaws, and then carried to the surface on the 
flattened head. 

Other beetles are in the habit of driving deep tunnels into 
the ground, wherein may be deposited the eggs which are 
destined to produce a fresh brood in the ensuing season. Our 
own country can boast of possessing many such beetles, but 
ill tlie hotter parts of the world their number is quite Avon- 
clerful. 

Our first example will be the well-known Sexton, or Burying 
Beetles, some of which may be seen at work at the left hand of tlio 
plate, busily engaged in burying the dead bird. There are several 
species of Burying Beetles ; but as their ha])its are very similar, 
they need not be s(‘parately described. Any one who wishes to 
see them at work may do so by taking a d(\ad mouse, bird, or 
piece of meat, and lad ing it on a soft sj.)ot of ground. I was 
about to add the frog to tlie number of objects for sepal tur(3, but 
have oniittcd tliat c.reaturc because the porous nature of its skin 
causes it to dry up so rapidly, that the beetle will seldom take 
the trouble of burying it. 

Sometimes, but very ra.i‘ely, a pair of the beetles will come to 
the bait by daylight, their wide wiiigs bearing them along with 
great spcjcd ; but in general they prefer night as the time to begin 
their work. If the bird be visited in tlie early morning, it will 
be no longer upon the surface of the ground, but will be half 
sunken below it, as though the earth had given way, just as 
a piece of dark cloth sinks into snow. It, however, the bird be 
removed, the cause of its gradual disappearance will bo seen in 
the form of one or two beetles, sometimes black, and soirietiines 
beautifully barred with orange. TJien let the bird be rejdaced, 
and a trowel carefully introduced under it, so that the bird 
and beetles can be gently transferred to a vessel of earth and 
covered wdth a glass sliadc. 

During th.e day, the beetles wdll mostly remain quiet ; but in 
tlie evening they begin to be active. To dig a ]jo1(‘, and then to 
drag the bird into it, would be a task iar Ixyond their powers, 
and they therefore employ another plan. They entirely burrow 
beneath the bird, emerging every now and then to scrape out 
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the loose soil, walk round the bird, mount it as if to see how the 
work is proceeding, and then disappear afresh and renew their 
labours. Sometimes they dig rather too much on one side, and 
then they appear sadly puzzled, running round and round the 
bird, getting on it as if to press it down with their weight, 
pulling it this way and that way ; and at last they do what they 
ought to have done at first, namely, disappear under the bird and 
scrape away the eartli until the hole is large enough to allow the 
bird to sink into the required position. 

The time occupied in the transaction necessarily varies, accord- 
ing to the size of the buried object and the condition of the 
beetle ; but on the average an ordinary finch, or a mouse, can be 
buried in the course of a day. When the task is completed, a 
number of eggs are laid upon the buried animal, and then the 
beetles emerge, cover it with earth, and then fiy away. In some 
cases they will bury a whole series of corpses ; and in the well- 
known experiments of M. Gleiditsch, four beetles buried, in a 
small piece of earth, four frogs, three birds, two fishes, one mole, 
two grasshoppers, the entrails of a fish, and two pieces of meat. 
And so strong and persevering are these insects, that a single 
beetle succeeded in buiying a mole in two days. Now the mole 
is at least forty times as large as the beetle, so that we can esti- 
mate the strength and perseverance of the beetle by calculating 
the labour wliich would be necessary for a man to inter, in two 
days, an animal forty times as large as himself 

Perhaps tlie reader may remember a curious analogy between 
the mode of sepulture employed by these beetles, and the mode 
of sinking wells in sandy soil. Instead of digging a hole, and 
then building a brick-lining to it, a circular tower is first built, 
and then, by scraping away the sand from within, the workmen 
cause it to sink into the ground. When it has sunk sufficiently, 
some twelve or fourteen feet are added, and the sand again 
scraped out ; and in this manner the brick tube sinks gradually 
do'-vn, and becomes the lining of the well. 

The beetle just mentioned conveys into its bunDw the whole 
of the substance on which the gmb is intended to feed ; but 
those which we shall now examine select only a portion for that 
purpose. ' There is a very large tribe of beetles, of which the 
British type is the common Dor Beetle {Geotrupes vulparis)^ 
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sometimes called the Watchman, or Clock, whose heavy hum 
drones upon the ear in the evening, as the 

** Beetle wheels his drowsy flight,” 

and whose hard and notched head occasionally strikes against 
the face with a violence less agreeahle to the man than to the 
insect, the latter being quite undisturbed by the shock. 

Catch one of these beetles, and examine the ^vondrous beauty 
of its colour, how its polished surface gleams as if made of 
burnished steel, pure and bright as armour just out of the 
smith’s hands. Yet this creature has, in all probability, been 
burrowing deeply into the ground, has been meddling with the 
most noxious substances, and still retains no trace of its past 
labours. Save for the round-bodied yellow parasites that cling 
to its body, and insert tlieir beaks between the joints of its 
armour, it is brilliantly clean. Ifot a speck of mould remains 
upon its surface, not a stain defiles its limbs, neiilier does it 
retain the least odour which would betray its occupation. Other 
beetles are not so fortunate. The burying beetles just mentioned 
are mightily ill-savoured. insects, and so are many others with 
similar habits. But the Dor beetle is free from such noisome- 
ness, and both the eye and the nostrils pronounce it pure. 

Let us now watch this beautiful insect, as it wheels tlirougli 
the air. Either hy the development of the sense of smell, or 
by some sixth sense with which humanity is practically un- 
acquainted, the beetle is made aware that the object of its 
search is at hand. The dull, monotonous buzz is immediately 
exchanged for a triumphant lium, the circling flight ceases, and 
the beetle darts through tlie air, with arrow-like rapidity, to the 
spot which it seeks. A few more circles, lessening at every 
round, and down it settles, on an object uninviting to Europeans, 
but in great favour with Hindoos, Kaffirs, and scarabrei, namely, 
a patch of cow-dung. 

No sooner has it settled, than it dives downwards until it 
reaches the earth, and then bores a perpendicular hole, some 
eight inches in depth, and large enough to admit a man's finger. 
I have often watched the beetles at their work, and seen them 
thus engaged, and have turned many a Dor beetle out of the 
burrow which it had been so industriously excavating. Having 
ascended to the surface, it carries a quantity bf the cow-dung to 
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the bottom of the burrow, deposits an egg, and ascends, repeat- 
ing this process as -long as its powers endure. There are several 
other British beetles which prepare the cradle for their offspring 
in a similar manner. 

Merely to dig a hole, to place at the bottom of it the food 
which the young are intended to eat, and to fill it in with earth, 
is a process of great simplicity, and makes but few calls on the 
industry or ingenuity of the labourer. Some allied beetles there 
are, however, which feed their young on similar substances, and 
in like manner bury them in the earth, but which exercise 
extraordinary industry in the performance of the task. All the 
world has heard of the famous ScAiiAB^EUS of the Egyptians, 
(Scaraheuus saccr,) an insect wliicli is found in many parts of the 
globe, and very much resembles the Dor beetle of our own 
country. This insect sets to work in a curiously systematic 
manner. 

As soon as ilic sensitive organs of tlie Scaraboeus announce 
to it that the d(‘.sircd substance is at hand, it proceeds to the 
spot, alights, and sets at once to work. First, it sink’s a tolerably 
deep and perpendicular hole in the ground, and, having returned 
to the cow-dung, it s('paratos a sufhcicmt rpiantity for its purpose, 
lays an egg in it, and forms it into a rude ball. She, for the 
female insect is ilie worker, then begins a curious and laborious 
task. Seizing the hall between her hind feet, slie begins to roll 
it about in the bot suiisliinc, not taking it direct to the shaft 
which she has sunk, Init remaining near the spot. Should rain 
come on she ceases to roll, or should the hall be made just before 
sunset, she waits for the morning before recommencing her 
labour. The consequence of all this curious rolling about, is 
twofold ; it accelerates the hatching of the enclosed egg by the 
exposure to the sunbeams, and it forms a thin, hard, clay-like 
cnist i\uind the soft material in which the egg reposes. 

Wlien the ball is sufficiently rolled, it is taken to the hole, 
dropped down and the earth filled in. The egg is very soon 
hatched, and from it proceeds a little white grub, which finds 
itself at once in the midst of food, and begins to eat vigorously. 
By the time it has devoured the whole of the contents of its 
cocoon — if the mere empty shell may he so called — it is ready 
for its change into the pupal form, and there lies in the earth 
until it again changes its form and becomes a perfect beetle. 
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If the reader will refer to the plate, he will there see two of 
these beetles at work upon a ball, for it is not an unusual cir- 
cumstance that two insects should propel the same ball. And, 
upon the accompanying illustration may be seen the completed 
cocoon. 

Several good examples of this cocoon are in the British 
Museum, as well os those belonging to allied insects. 



COC'UONrS (»K iHAJlAIJ.fcUS AND UOUATII. 


Frequently the Ijoetle is very much puzzled to discover a 
place wlicirein it may dig a hole for the rec(‘ption of tlic ball, 
especially where the ground is uniformly hard. The material 
which it desires is generally to be found plentifully upon roads, 
but as roads are usually too hard to he penetrated by the beetle’s 
Limbs, the unfortunate insects may be seen rolling their pelhds 
with a patient and hop(;less industry only to be equalled by that 
of Sisyphus. I may perhaps mention in this place that an 
allied species living in America is popularly called the tumble- 
bug — the latter inappropriate monosyllable being indiscriiiiiiiately 
used for every insect that even looks like a beetle. 

There is also in the British Museum one enormous cocoon 
made of clay. It is almost the size of a six-})ounder cannon- 
ball, with walls of such thickness, that tlie hollow in its centre 
is barely the size of a crab-apple. The weight of this cocoon is 
enormous, when the size of its inmate is considered, and that so 
cornparativfdy small a lieetle should construct and roll so large a 
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ball, seems almost incredible. The beetle belongs to the genus 
Copris. There is the cocoon of another species of Copris, but 
in this case, the walls are very thin, and the entire ball would 
go into the hollow of that which has just been described. A 
British beetle, Gcotrupes vernalis, also makes a cocoon about the 
size of that which has just been mentioned. It is made of mixed 
clay and cow-dung, and specimens may be seen in the Museum. 

l^erliaps the most extraordinary of these cocoons is that wliich 
is represented in the illustration. This is made by one of the 
gigantic beetles of the tropics. The insect which made it has 
no English name, but is scientifically called Goliathus BruriL 
This woiuha-ful cocoon is as large as a swan’s egg, and, as may 
be seen by I’cference to the illustration, has very thin walls in 
pro])ortioii to its size. It is strengthened by a remarkable belt, 
which runs around its cciiti'e, exactly like that of the bullet which 
is used hu' the two-grooved ritlc. How the belt is formed is per- 
fectly unknown, as is its use, unless the strengthening of the 
walls bo its only object. I have carefully examined the cocoon 
itself, and specimens of the insect which made it, and can find 
noiliing which afibrds the least clue to the difficulty. 

There is no doubt as to the species of insect which made it, 
for the creature lies inside, a small portion of the ends of the 
elytra and part of one leg being visible through the fracture. 
The colour of the beetle is peculiarly beautiful, being rich dark 
chocolate, soft and deep as made of velvet, and upon the thorax 
and round the elytra are drawn broad streaks of creamy white. 
On account of the large dimensions of the cocoon, it has neces- 
sarily been reduced in size, but a common hoiise-tly is introduced 
into the drawing, in order to show the comparative size of the 
cocoon and the insect. 

Many of the Orthopterous insects are burrowers, either digging 
holes wherein they themselves reside, or preparing a subterranean 
habitation for their young. 

The best-known and most important of these insects is the 
Mole Ceicket (Gryllotalpa vulgaris), called in some places the 
OnoAKEK, or CnuRR-woRM, on account of the peculiar sound 
which it produces. It is a truly wonderful insect, one of those 
beings, whicli for the sake of force, we may perhaps call the 
anomalies of nature, though, in fact, nature is perfectly harmonious, 
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and can have no real anomalies. A cursory glance at the insect 
will at once point out its habits, for the general shape, as well 
as the strange development of the fore-limbs, and the peculiar 
formation of the first pair of feet, are so similar to" the corre- 
sponding members of the mole that the identity of their pursuits 
is at once evident. 

Like the mole, the insect passes nearly the whole of its life 
underground, digging out long passages by means of its spade- 
like limbs, and traversing them with some swiftness. Like the 
mole, it is fierce and quarrelsome, is even ready to fight with its 
kind, and if victorious, always tears to pieces its vanquished 
opponent. Like the mole, it is exceedingly voracious, and 
requires so much food, that if several of them be confined in the 
same cage and kept only for a short time without food, the 
strongest will fall upon the weakest, kill and devour them. 
Like the mole also, it is useful enough in the fields, wIkto its 
tunnels form a kind of subsoil drainage, but it is equally de- 
structive in the garden, working great havoc among young plaids 
and flowers. One species that inhabits Jamaica has done great 
damage to the young sugar-canes soon after tluy luid Ix-gun to 
si loot up, 

Tliough spread over the face of the earth, and tliough almost 
eveiy portion of the globe can boast its jMolc Cricket, it is ever 
a^local insect, being very fastidious in its choice of soil, and 
generally preferring a loose and sandy gi’ouiid, wlicrein it can 
easily burrow. There is a little village near Oxford, where ilie 
Mole Cricket is fref[uently found, its favoui’ite residence being a 
wide piece of waste ground, covered with sand, which in some 
places is blown into hillocks by the wind, and in anotluji is 
hollowed into pits by the sandmans spade. Grass tries to grow 
at intervals, and here and there its spreading roots bind togeilier 
the loose soil, and it is in this curious locality that the Mole 
Cricket loves to dwell. 

To procure the insect is no easy matter, for it always burrows 
to some considerable depth when the soil is so loo.se, and a 
labourer with a spade would find much difficulty in disinterring 
it. The r(‘cogiiised method of procuring these insects is, to 
mark tlieir holes by day and to visit them at dusk, just when 
the insects, which arc nocturnal in their habit.s, are beginning to 
be lively, A long and pliant grass-blade is tlieii pushed into the 
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hole, the end is grasped in the jaws of the offended inhabitant, 
and both grass-blade and Mole Cricket are drawn out together. 
By some persons the Mole Cricket is thought to be a wholly 
carnivorous insect, injuring the roots merely by its endeavouring 
to force a passage through them, and not by its desire to eat 
them. This theory was supported by suiidiy experiments, 
whereby the Mole Cricket was proved to be able to subsist on 
several substances, such as meat and insects, specimens having 
been fe 1 upon ants alone. Dr. Kidd, however, found that they 
tlnove well upon potato, and the best entomologists have decided 
that vegetable food is their proper diet, though they are able to 
eat animal food, and on some occasions seem to prefer it. A 
very decided proof that the Mole Cricket is even in its wild 
state a carnivorous being, is afforded by the fact that in the 
stomach have been found the relics of various insects. 

Just as tlie mole constructs a liabitation distinct from its 
ordinary galleries, so does this insect form a cliamber for domestic 
purposes apart from the tunnels which ramify in so many direc- 
tions. Near the surface of the ground a really large chamber is 
constructed, measuring about three inches in diameter, and nearly 
one inch in height. It is made very neatly, and the walls are 
carefully smoothed. Within this chamber the Mole Cricket 
doi:)osits its eggs, which are generally from two to three hundred 
in number, and yellowish in colour. As the chamber lies so 
near the surface of the ground, the genial sunbeams are able to 
raise the temperature sufficient for the hatching of the eggs, 
which in due course of time produce the tiny young, little wliite 
creatures, very like the parent in shape, except that they have 
no wings. They do not attain the perfect state until the third 
year. The reader will at once sec that this chamber is analogous 
to the cavities made by the Dusky Ant which has been described 
on page 149. 

It is a rather remarkable fact that one species of this family 
burrows, not into earth, but into wood. Its form very much 
resembles that of the wood-bun’owing beetles, the body being 
long, and cylindrical, tlie legs very short and fitting into cavities 
at the sides of the body. Its scientific name is Cylindrodm 
Gampbellii. This is one of the oddest-looking insects that can 
be concedved, and really bears no small resemblance to three 
inches of a blacklead pencil. 
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The black-bodied Field Cricket {A chela cam^icstns) is also 
one of the burrowing Orthoptera, working tunnels of consider- 
able depth, and living in them during the day* By night it 
conies out of its homo and sits at the mouth, chirping away for 
hours together. The banks at the sido of a road or lano are 
favourite resorts of the Field Cricket, and I liave noticed the 
insect peculiarly plentiful in the roads and lanes between Itains- 
gate an^ Margate. Like the mole cricket, it is of a v<uy com- 
bative nature, and may be drawn out of its tunnel by the simple 
process of pushing a grass-stem down the burrow. It is said 
that in France it is captured in rather a curious manner, an ant 
being tied to a thread and dropped into the hole. Being paitly 
carnivorous, the cricket seizes the ant for the purpose of eating 
it, and is inimediabdy dragged out of its house Iw the thread. 
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end of the body is furnished with a long, double-bladed instru- 
ment, technically called the ovipositor, or egg-layer. This 
curious instrument, which is of course only found in the female 
insect, is of very great comparative length, and is used for the 
purpose of placing the eggs in a convenient spot. Pressed 
closely together, the blades form an admirable boring instrument, 
but when the required hole is made, the blades separate so as to 
permit an egg to pass between them, and guide it to ^e exact 
spot where it is to lie. The insect does not place many eggs in 
one spot, but after depositing some ten or twelve eggs, she goes 
off to another locality and repeats the process until her store is 
exhausted. She thus contrives to spread her offspring rather 
widely over the ground, and avoids the danger of losing the 
entire brood by a single accident. 

Wlien the young insects are first hatched, they arc nearly 
white, and of very small dimensions, being no larger than 
ordinary gnats. At the left hand of the engraving may be seen 
a small cavity, in which the young Grylli have just lieen hatched, 
several of them being shown of their natural size. The well- 
known Great Green Grasshopper, whieh is sometimes found in 
our luidges and nut-trees, and so often frightens the ignorant, is 
closely allied to the insect which has just been described, and 
has very similar habits. 

The terrible Migratory Locust, which passes over the country 
in such countless liosts, is also a partial hurrower, laying its 
eggs heneaih the surface of the ground. It is stated by*" one 
niituralist, that the eggs are placed in cells something like the 
chanibcis of llie mole cricket, the cell itself being about an inch 
and a half deep, and the entrance to it being a nearly horizontal 
tube of earth, coiited with a kind of glutinous secretion. Some- 
iiiiies tJjo eggs tJicmselves arc enveloixxl with tliis glutinous 
siihstnnco, and ai*e stuck togetlier in masses of determinate 
ySoutli Anu'i’icci is peculiarly rich in these egg-masses, 
iiiany varieti(’s of udiich may be seen in JMr. Walerton’s collec- 
tion. The young do not attain their wings for three years, and 
during that i)eriod are called in Southern Africa by the popular 
and expressive name of voet-gangers, or foot-goers. 

Bkfoke leaving the earth-hunwers, it is necessary to mention 
the larva of the common May-fly, or Ephemera. Sometimes 
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this lam hides itself- under stones, but it often burrows under 
the muddy banks, and there constructs a veiy curious habita- 
tion, If a portion of the mud be carefully removed, it will 
be seen to be perforated by a series of holes, a few being 
nearly circular, but the gi^eater part oval, the long diameter 
being horizontal, in order to suit the peculiar shape of the 
inhabitant 

These are the habitations of the Ephemera grub ; and if the 
block of mud be laid open, so as to exhibit . longitudinal sections 
of the holes, the spectator vdll perceive that each hole is double, 
the two tubes lying parallel to each other, and being in fact 
only one tube bent upon itself. 

Mr. J. Eennie, in his “ Insect Architecture,” mentions a curious 
modification of these tubes: — “In the bank of the stream at 
Lee, in Kent, we had occasion to take up an old willow stump, 
which, previous to its being driven into the bank, had been per- 
forated in numerous places by the caterpillar of the goat-moth 
{Cossm lignipetda), From having been driven amongst the 
moist clay, these perforations became filled with it, and the 
grubs of the Ephemera found them very suitable for their habi- 
tations ; for the wood supplied a more secure protection than if 
their galleries had been excavated in the clay. In these holes 
of tlie wood we found several empty, and some in which were 
full-grown grubs.” 

Ouu last example of the earth-burrowing insects is a truly 
remarkable one. It is scarcely possible to conceive any mode of 
life more curious than that which is passed by the insect which 
now comes before our notice — a mode of life so strange and 
unique, that if it had been related by one observer only, no 
matter how trustworthy he might have been, his tcsiinwny 
would have been rejected by nearly every man of science. J 
allude to the celebrated insect known as the Ant-ijon (Myr- 
mcleon formicarim). In its mature state, it presents nothing 
worthy of remark, except, perhaps, the elegance of its form, and 
the delicacy of its wide gauzy wings, which much rcseiribha 
those of the common Dragou-fly. But in its larval condition it 
is truly a wonderful being. 

Though predaceous, and feeding chiefly on the most active 
insects, it is itself slow, and totally uiiahlo to chase them; and 
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were it not furnished with some quality which serves it in the 
lieu of speed, it would soon die of hunger. The very look of the 
larva is enough to make the observer marvel as to its method of 
obtaining food. Thick, short, soft, and fleshy, the body is sup- 
ported on six veiy feeble legs, of which the hinder pair only are 
employed for locomotion, and these can only drag it slowly 
backwards. Indeed, the general outline of the body and head 
boars no small resemblance to that of a fat-bodied garden spider. 
So feeble are its limbs, that they are practically of very little 
use in locomotion, and even when they are cut off, the creature 
can move nearly as well as when they were in their places. 
From the front of tlie head project a pair of long, slender, curved 
mandibles, wliicli give the first intimation that the grub has 
anything formidable in its nature. These mandibles are curiously 
made, being deeply grooved througliout their length, and per- 
mitting the rnaxilljc, or inner pair of jaws, to play up and down 
them. 

Inert and helpless as it may seem, this grub is a ruthless 
destroyer of the more active insects, and, moreover, seldom 
catches any but the most active. Choosing some sandy spot, 
where the soil is as far as possible free from stones, it begins to 
form the celebrated pitfalls by which it is enabled to entrap 
ants and other insects. Depressing the end of its abdomen, and 
crawling backwards iii a circular direction, it traces a shallow 
trench, the circle varying from one to three inches in diameter. 
It then makes another round, starting just within the first circle, 
and so it proceeds, continuall}^ scooiiing up the sand with its 
head, and j('rking it outside the limits of its trench. I3y continuing 
this process, and always tracing smaller and smaller circles, the 
grub at last completes a conical pit, and then buries itself in the 
sand, holding the mandihles widely extended. 

Should an insect, an ant, for example, happen to pass ne^r the 
pitfall, it will be sure to go and look into the cavity, partly out 
of the insatiable curiosity which distinguishes ants, cats, monkeys, 
and children, and partly out of a desire to obtain food. No 
sooner has the ant approached the margin of the pitfall, than the 
treacherous soil gives way, the poor insect goes tumbling and 
rolling down the yielding sides of the pit, and falls into the ex- 
tended jaws that are waiting for it at the bottom. A smart bite 
kills the ant, the juices are extracted, and the empty carcase it 
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jerked out of the pit, and the Ant-lion settles itself in readiness 
for another victim. 

Sometimes, when a more powerful insect, sudh as a large 
wood-ant, or beetle, or perhaps a hunting spider, happens to fall 
into the pit, the Ant-lion does not obtain a meal bn such easy 
terms. The victim has no idea of surrendering at discretion, 
but tries to scramble up the sides of the pit, and in its furious 
exertions, it brings down the sand in torrents, filling up the pit, 
making the slope of the sides shallower, and so rendering its 
escape easy. Then there is a battle between the Ant-lion and its 
intended prey, the one bringing the sand into the pit and the 
other flinging it out again so as to restore the steepness of the 
sides, and to deepen the pit. 

Sometimes a quantity of the sand flung by the Ant-lion 
happens to fall on the escaping victim, knocks it over, and en- 
ables the devourer to grasp it in the terrible jaws, which never 
open but to reject the dead and withered carcases j sometimes 
the insect is tired before the Ant-lion, and suffers itself to be 
captured; and sometimes, though ■very rarely, it succeeds.' in 
making its escape. In either case, the pitMl is quite out of 
shape, and instead of re-arranging it, the Ant-lion deserts it and 
makes another. Some writers have said that llic Ant-lion flings 
the sand at its escaping prey with dediberate aim and intention. 

It does nothing of the kind, but only tosses the sand out its fast 
as its head can work, without aiming in any dii’cction, or liaving 
any idea except to prevent the pit from being filled up. 

Its earth-burrowing life does not cease until it assumes tlie 
perfect states Wiicii it has passed its fall time in the larval con- 
dition, and is about to change into a pupa, it spins a silken 
cocoon of a globular form, and therein remains until it is about to 
assume its perfect condition. TlK4JU])a ilien bites a bole through 
the side of tlic cocoon, and projects its body half out of the aper- 
ture. The pupal skin then withers, bursts, and tlie perfect insect 
emerges. Scarcely has it taken the first few breaths of air, than 
its abdomen, which before was short, so as to be included within 
the cocoon, extends to nearly three times its original length, so 
as to resemble that of the dragon-fly; the curious antcnnaB unroll 
themselves, the wings shake out by degrees ilieir beautiful folds, 
and in a short time tlie lovely insect is ready for flight It is 
scarce!}^ possible to imagine a more complete contrast than that 
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wWcli is exhibited by the larva and the perfect insect, and if the 
two were placed side by side, no one who was not aware of the 
circumstances would think that they are hut two stages of the 
same insect 

If the reader will refer to the illustration on page 128, he will 
see a section of the pitfall, with the Ant-lion at the bottom, and 
a couple of ants falling into the trap. The Ant-lion belongs to 
the same order of insects as the dragon-fly, which it so much 
resembles. 
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colours, and timnelJing powers — The Musk Beetle — Its beauty and fragrance 
— Difliculty of detecting the Musk- Beetle — Its Burrows and their inmates — 
'Die PdiAoiuM and itsCocoon— The Harlequin Beetle— Wood-boring Bees— 
Willow-Bee, its Tunnel and mode of making the Cells— Food of the Young-— 
The Poppy Bee— The Pjtimioring Bees and their Haluts -Struc t ure of the 
cells and escape of the Young — Economy of labour— Shell -nests of Be-cs — 
Wonderful adnptatiou to cireuinstances— How the Bee burrows— The Hoop- 
Siiaver-Bee — Gilbert W’hite’s description of its habits — Tlio Sinicx and its 
Burrow — Its ravages among fig-trees — Formidahlo aspect of the insect— 
The two British sjeecics— Cari'ENTEU Bek— Mode of making its bnrrow— 
Methodical labour — Food of tbo Young — How to make a ceiling — Number of 
cells in cacli burrow— The Carpenter Bee of Australia — The I’elopaujs as a 
W^ood-borcr— Its tunnel, and mode of making cells— The Sai'ERDA— Darnago 
caused to asjU'n and other trees — A useful paiasite — The Goat Moth — Wood 
Leojiard Moth — Clear-wings and IIoiHjy-comh Moths. 


Wk now leave the cartli-bnrrowcrs, and proceed to those insticd h 
wliich tunnel into wood and other substances. The Ilymciiojitei’a 
are again the best burrowers in wood as tliey are in the earth, 
but, as some of the beetles arc notable wood-borers, and we shall 
only mention a few of them, we will take them first in order. 

Beetles generally burrow while in their larval state, tliougli 
there are some that do so when they have attained their perfect 
form, and are able to bore their way through wood or into the 
ground with wonderful ease. All tlie boring beetles are formed 
in such a manner that an entomologist can at once detect their 
habits from their shape. The combination of tlie cylinder and 
the sharp-edged screw, is well known to be the best form of 
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boring tool, whetlier under tlie name of auger, gimlet, or centre-bit, 
and it will be found that the harder the snbstanco into which the 
insect burrows, the more cylindrical is its shape. The dors, 
clocks, and other eai*th-boring beetles, dcpaii; from that form, but 
when we come to look at the scolytus, the ptiiius, and other 
wood-borers, we cannot but notice how very cylindrical they are in 
their shape. 

Perhaps there is no wood-boring beetle which is known so 
well as the little insect which is called Scolytus destructor. I am 
not aware that it has a popular name that will distinguish it 
from other small beetles which bore into wood. 



The accompanying illustration will probably call to the mind of 
the reader, the insect which now comes before our notice. If he 
should have examined the bark of certain trees, particularly that 
of the elm, he will often have seen that it is perforated with 
circular holes, very like those which are drilled into worm-eaten 
furniture, but of rather larger diameter. When I was a very 
little boy and first saw these holes, I thought that they had been 
made by shot, and in trying to pick out the shot with my knife, 
made tlie discovciy that the holes were not due to firearms, but 
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to insects. The pleasure of the discovery nearly compensated for 
the disappointment concerning the shot, the possession of which 
seemed to my boyish mind to be a manly trait of character, and 
calculated to raise me in the eyes of my playfellows. 

If the bark be cut through, and then raised with the knife, the 
curious radiating system of tunnels will be exposed to view, and 
the observer will notice that, however these tunnels may vary 
in size and direction, they all agree in these points ; firstly, that 
they radiate nearly at right angles from a single cylindrical 
tunnel ; and secondly, that they are very small at their base, and 
gradually increase to their termination. The cause of this forma- 
tion is as follows : — 


The mother insect enters the bark in search of food, and 


buiTows deeply into the tree, sometimes boring into the substance 
of the wood itself, but generally cutting a tunnel between the 
wood and the bark. She then deposits her eggs regularly along 
the cylindrical tunnels, and in most cases retreats to the entrance, 
and there dies, her body forming a natural stopper. In due time ' 
the eggs are hatched, producing a number of very minute white 
gmbs, which immediately begin to feed, the substance of the 
tree being the only diet of tliis insect in eveiy stage of existenca 
Urged by a wonderful instinct, each grub arranges its body at a 
right angle with the burrow in which it was hatched, and so eats 
its way steadily outwards. 


When the grubs have made some progress, the wisdom of this 
arrangement becomes evident. As they increase in ske, the 
nrrows necessarily mcrease with them, so that if they had all 

started pa^el with each other, the tunnels would coade^and 

the grubs be unable to procure their proper amount of food. As 
Wver, the tunnels radiate like the spok*s of a wheel tW ve^ 

j pace with their increasing size. It will easily be seen W 
rence 0 tbe illustration, that if a number of these beetles 
attack a tree, the bark is gradually separated from the woody 
portion, and that, as in all exogenous trees the nourishment is 
derived from the bark, the tree must die as soon as the functions 
of the hark are suspended. 


Settlers in any new colony are well aware of this fact, and 
when they want to kill a tree, they do so by sifnjoly removing a 
rather wide ring of hark from the trunk, and thus cutting off the 
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supply of iioiirislinient. The tree is tlms starved to death, and 
in tlio following year, a fire applied to the trunk is able to burn 
it through, and bring down the tree with scarcely any expendi- 
ture of labour by the settlers. Tliis mode of killing a tree is 
technically called girdling ” it. In proportion, therefore, to the 
amount of bark removed, the tree sickens, from defective nourish- 
ment, and if once the bark be separated all round the trunk, the 
tree will instantly die. 

The reader may probably be aware that some of our most 
skilful naturalists have thought that the Scolytus is not so 
culpable an insect as is generally supposed, and that it does not 
attack trees until their race is run, and they have begun to show 
symptoms of decay. There is great truth in this conjecture, for 
it is beyond a doubt tliat if a tree be seriously injured, and begin 
to droo]"), the Scolytus is sure to make a lodgment before very 
long. Girdled trees, for example, are almost always attacked by 
this beetle as soon as the effects of the injury arc apparent. But, 
though the female may not lay her eggs in healthy trees, there is 
little doubt but that she and her mate have aided, in no small 
degree, in bringing the tree to so diseased a condition. For, as 
has already been mentioned, the food of the adult, as well as of 
the imperfect insect, consists of the bark and wood, and in boring 
the tree for the purpose of feeding, the numerous Scolyti can but 
enfeeble its constitution, and so bring it to that state of ill health 
which renders it a fit cradle for the immature beetles. 

There is hardly a grove or a park in the neighbourhood of 
London where tlio ravages of the Scolytus are not painfully 
ai»parent, and in Greenwich Park especially, some of the finest 
trees are riddled with the cylindrical tunnels of this destructive 
insect. There are scweral species of Scolytus, each affecting 
certain trees, so that there is scarcely any tree that can hope to 
escape from the jaws of some member of this family. 

The well-known worm-eaten appearance of furniture is caused 
by certain beetles belonging to another family. As may be seen 
from the dimensions of the tunnels, the insects are very small, 
and their bodies are nearly cylindrical. The ravages which these 
beetles cause are fatal to all wko happen to possess old furniture, 
but !Mr. Westwood mentions that one common species, Ptilinus 
pcctinicmiis, comi)lctely destroyed a new bedpost, in the short 
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space of three years. There is but one known method of killhig 
the insects which have already taken possession, and of prevent- 
ing others from following their example, namely, by injecting a 
solution of corrosive sublimate into the holes, and then treating 
the whole of the surface witli the same poisonous lic[uid. I need 
perhaps scarcely mention, that insects which are popularly called 
Death-watches, belong to this family. Not only do furniture 
and timber suffer from the attacks of the Ptilinus, but articles of 
dress and food are also injured by them. Specimens of natural 
history are often spoiled by the holes which are drilled through 
them by the beetles ; and stationers sometimes suffer from the 
voracious insects, which bore holes through their wafers, fix them 
together, and there undergo their transformations within them. 
One species is obnoxious to Avholesale druggists, on account of 
the damage which it does to the ginger. In some cases, half the 
ginger is drilled with holes, and rendered quite irnsaleable. It 
is not, however, lost entirely, because it is reserved for the mill, 
and is then sold as ground ginger, the insects and their grubs 
being reduced to powder together with the ginger which they 
have not consumed. Such specimens are of course not exhibited 
to the general gaze, as the public would be very cautious of 
purchasing ground ginger if they knew what it contained. In 
the British Museum, however, may be seen several pieces of 
ginger completely eaten away by the beetle, and numerous 
examples of the insect itself are placed in the same tray. The 
little beetles which eat cork, and are so mischievous in the 
cellar, belong to the genus Mycetophagus. They will eat rotten 
wood or fungi, but always prefer cork, and in some cases have 
not only caused much expense by forcing the proprietor to re* 
cork all his bottles, but have sometimes destroyed the cork so 
completely, that the ■wine has escaped. 

The reader may remember that a so-called "petrified man” 
-^^stralia, and exhibited in London during 
1852. Having very great doubts about the petrifaction of a 
human being, I went to see it, and at a glance perceived that it 
\vas no petrifaction at all, but simply a moderately-good evaniple 
of a desiccated body, such as are common enough in museums, 
and sometimes occur even in this country. The exhibitor stoutly 
asserted that it was a petrifaction, but as I noticed the tunnels 
of sundry Ptilini in variou,« parts of the head, body, and limbs. 
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there could be no doubt but that the body had not been changed 
into atone. 

Cylindrical holes of small size may be often seen in the bark 
of oak-trees, from which dart certain long-bodied little beetles, 
with beautifully-fringed antennae, and shaped much like the 
common skip-jack beetles. These insects belong to the genus 
Melasis, 

The common Meal-Worm may be placed with the wood-borers, 
for it is able to gnaw its way through almost any bread that can 
be made, and, as sailors too well know, feeds upon ship-biscuit, 
and drills it full of holes. Old sailors can never eat a biscuit 
without mechanically knocking it on the table, a custom 
which they have learned on long voyages, serving to shake the 
'' maggots ” out of the biscuit. The meal-worm is the larva of a 
beetle, called Tenebrio molitor, a long-bodied, small-headed insect, 
with very long, wing-cases, and very slender and rather short 
antenna). To bird-f(inciers it is invaluable, serving to keep in 
health the nightingale and several other delicate birds, and those 
who keep vivaria arc also indebted to the meal-worm, as affording 
food to sundry of the lizard tribe. Even the i:)erfect insect will 
eat the biscuit, and is nearly as voracious as the larva. 

Tiieke is a genus of weevils called Calandra, wdiich is remark- 
able for the great diversity of size among its members, some, 
such as the drt*ad(*d grain-weevil of England {Calandra granaria\ 
being very small, and scarcely exceeding the eighth of an inch in 
length ; and another, the Palm Weevil {Calandra palmarum), 
being a really large betith', nearly two inches in length. This in- 
sect is equally iiijurious to the sugar-cane and the palm-tree, the 
larva burrowing into the centre of the plant and eating away its 
substance. This larva is very large, very fat, and very heavy, 
and is slightly curved. Tlie natives consider it as one of their 
greatest delicacies, and have some peculiar fashion of cooking it. 
Tliey call it by the name of (JrugriL 

While I was examining the beautiful collection of insect habi- 
tations in the British Museum, a gentleman looked on, and 
presently pointed to a larva, apparently that of some sphinx- 
moth, and saying that he knew the insect well, and had often 
eaten it, stating at the same time that it w^as taken out of a 
palm-tree. The label attached to the specimen corroborated this 
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assertion in a measure^ for tbo palm-tree was the locality from 
which it had been taken. 

This laira, which is called Tuchntd — spell the tmxiQ pho- 
netically, my informant never having seen the word in print 
—is eaten either cooked or raw, the latter being the nsnai 
method among gourmands, who think that, like an oytter, the 
Tuchutd ought to be eaten without any aid from the fire. ®be 
correct mode of eating it is, to hold it neatly by the head^ 
between the finger and thumb, to put the whole of the body into 
the mouth, and then to bite it off, just as a strawberry is eaten, 
and its flavour much resembles that of marrow. The gmhs are 
procured in the following manner: — A cabbage-palm is cut 
down, and allowed to lie for at least a fortnight ; at the expi- 
ration of that time, the palm is split open, and in the interior 
are found the Tuchuto grubs. 

To return to the Palm Weevil. When the great, unwieldy 
larva has attained its full growth, it constructs a large cocoon, 
made of the stringy-fibres which nm along the stem of the palm,’ 
twisted and intertwined so as to form a strong place of refuge 
during the time of its helplessness. It is a remarkable fact, that 
many wood-boring insects are in the habit of enclosing them- 
selves in a strong cocoon before they change into the pupal con- 
dition, though the locality in which they live might seem to 
render them independent of any such protection. It is, however 
very possible, that the object of the cocoon may be to save the 
inhabitant from some other wood-boring insect, which might 
happen to drive its tunnel through the helpless pupa, and 
that the cocoon might contain some ingredients which arc dis- 
t^teful to the intruder, and would compel it to tiira aside and 
choose another path. Were it not for some such iirotcction, 
another insect might get into the burrow made by the weevil 
pub, follow it up, come upon the pupa while still inert and 
incapable of resistance, and either cat it, or at all events indict 
a serious injury ujion it. 

Thebe is a large group of beetles, which, in consequence of 
their extremely long antennas, are called by the name of Longi- 
comes. In some species the antennas attain a wonderful length, 
as for example, in Lamia asdilis, the antennae of which are five 
times as long as the head and body together. We have several 



HOMES WITHOUT HANDS. 


174 

exaniplcs in. our own country, some of tliciii being remarkablo 
for the beauty of their colours, as well as for the elegance of their 
forms. The common Wasp Beetle {Glytus aridis) is a very 
good example of the longicorn beetles. It may be seen ui)on the 
hedges, gently slipping in and out with a curiously fussy move- 
ment, that very much resembles the restless gestures of the insect 
from wliich it takes its name. Its slender shape and yeUow- 
striped body are indeed so wasp-like, that many persons are 
afraid to touch one of these beetles lest they should be stung. 

The early life of the Wasp Beetle is spent entirely in darkness, 
the grubs burrowing into wood, and therein undergoing their trans- 
formations. They are curious little beings, white, roundish, but 
flattened ; the rings of which the body is made are deeply marked, 
the segments nearest the head are much larger than those which 
compose the abdomen, and the head itself is small, but armed 
with a pair of jaws that remind the observer of wire nippers, so 
sharp are their edges, and so stout is their make. Old posts and 
rails are favourite localities with this beetle, and the grubs can 
almost always be obtained where timber has been left for any 
length of time in the open air. 

Another well-known boring-beetle, is the large and beautiful 
insect which is popularly called the Musk: Bi:ktle {Ceranihjx 
moscliatus). Nearly an inch in length, with long and gracefully- 
curved antcnnjc, and slender and elegant in shape, it would 
always command attention, even if it Avere not possessed of two 
remarkable charact istics, colour and perfume. 

To the naked eye, and in an ordinary light, tlie colour of this 
beetle is simply green, very much like that of the malachite. 
But, when the sun shines upon its elytra, some indications of its 
true beauty present themselves, not to be fully realized without 
the aid of the microscope and careful illumination. If a part of 
an elytron be taken from a Musk Beetle, placed under a half- 
inch object glass, and. viewed through a good binocular micro- 
scope, by means of concentrated light, the true glories of this 
magnificent insect become visible. The general colour is green, 
but few can describe the countless sliadcs of green, gold, and 
azure, that are brought out by the microscope, and no pencil can 
hope to give more than a faint and dull idea of the wondci'fiil 
object. Neither do its beauties end with its colours, for the whole 
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structure of tlie insect is full of wonders, and from tlie compound 
eyes to tlie lirusli-soled feet, it affords a series of objects to tlie 
microscopist, wliicli will keep him employed for many an hoiii\ 

The odour which it exudes is extremely powerful ; so strong, 
indeed, that I have often been attracted by the well-known 
perfume as I walked along a tree-fringed wood, and, after a little 
search, discovered the insect. It is no easy matter to tiiid the 
Musk Beetle, even when it is close at hand, for its slender hody 
lies so neatly along the twigs, and its green colour harmonizes so 
well with the leaves, that a novice will seldom distinguish the 
insect. A practised eye, however, looks out for the antennae, and 
is at once attracted hy their waving grace. By a series of experi- 
ments which I have made on this beetle, I have proved that the 
scent can he retained or emitted at the will of the insect, and it 
is a rather remarkable fact, that it is often stronger after the 
death of the beetle than during its life. The Musk Beetle is 
easily kept alive, provided that it is well supplied with water, 
and that a little sugar and water be occasionally giv^ to it 
The mode of feeding is veiy curious, as are many of the habits 
of the insect. 

The larva of the Musk Beetle is a mighty borer, making boles 
into which an ordinary drawing-pencil could be passed. Old 
and decaying willow-trees are its favourite resort, and in some 
places the willows are positively riddled with the burrowa If such 
a tree be sawn open longitudinally, a curious scene is presented 
to the spectator. In some spots, the interior is hollowed out by 
nearly parallel burrows, until it looks as if it had been tunnelled 
by tlie shipworm, while sections are made of burrows that turn 
suddenly aside, or gradually diverge towards the yet uneaten 
parts of the timber. In some of the holes will be found tho 
long white ^ubs, in others the pupa may be seen 
cpiiescent, while a perfect beetle or two may possibly be dis- 
covered near the entrance of the boles. Not are the Musk 
Beetles tlie only tenants of tlie tree, for there is generally an 
assemblage of woodlice, centipedes, and other dark-loving 
creatures, which have crawled into tlie deserted holes, and taken 
up their abode within the tree. 

If the reader will refer to the accom])anying illustration, be 
will see that in tho upper right-liand corner is represented a 
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beetle within a curiously-woven cell. This beetle belongs to the 
genus Ehagium. As long as the insect remains in its larval con- 
dition, it differs in little from the other wood-boring larvae. 
When, however, itisabout to change into the pupal state, it makes a 
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beautifully-worked cocoon in which it spends the time which 
intervenes between the change into the pupa and that into 
the perfect insect. The cocoon is made of woody fibres, which 
the larva bites and tears away, and the hollow in which the 
cocoon rests is usually in the bark. The fibres are rather long 
and namw, as may be seen by reference to the illustration, which 
represents the cocoon and insect of the natural size. As the 
woody fibres are of a pale-straw colour, the cocoon presents an 
agreeable contrast to the sombre hues of the bark in which it is 
bedded. When the insect has attained its perfect form, its first 
care is to escape from the dwelling which has served it so well 
through its long period of helplessness; and by means of the 
sharp and powerful jaws with which it is furnished, it gnaws a 
hole through the side of the cocoon and so escapes into the open 
air. In the illustration, the beetle is represented in the act of 
making its way through the cocoon. 

The magnificent insect which is known to entomologists as 
the Harlequin Beetle {Acrocimes longimanus) also belongs to the 
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wood-burrowers, and in the British Museum may be seen a piece 
of a tree in which the beetle is still lying, its enormously long 
limbs packed up into a very small compass. Exotic wood- 
burrowing beetles are very plentiful, and there is no doubt that 
several rare or doubtful British species have been introduced as 
grubs within foreign timber, and that they have made their way 
out after importation. The Docks are celebrated for the arrival 
of such distinguished strangers, and a fine collection of exotic 
beetles has been made by searching the cargoes of timber, after 
they have been discharged from the ships in which they were 
brought over the sea. 

We now come to the wood-boring bees, the name of which 
is legion, and a few examples of which will be now described 
and figured. 

Immediately below the cocoon of the Khagiuiu may be seen 
a tunnelled branch, containing two curiously formed cells. 
These cells are made of rose-leaves, and are the work of the 
Eose-cutter Bee {Megachile Willoughhiella), or 'Willow Bee, 
as it is often called, because its burrows are so frequently made 
in decaying willow-trees. This species is very common in most 
X)a,rts of England, and is therefore a good example of the wood- 
boring bees. The method by which the nests are made is veiy 
(uirious. After the insect has bored a hole of suitable dimensions 
in some old tree, she sets off in search of materials for the 
cells, and mostly betakes herself to a rose-bush, or laburnum- 
tree. She then examines one leaf after another, and having fixed 
on one to her mind, she settles uj)on it, clinging to its edge witii 
her feet, and then, using lier feet as one leg of a paii’ of com- 
passes, and her jaws as tlie other, slie quickly cuts out a mi.'irly 
semicircuhir piece of h^af. As she supports herself hy eiing/ng 
to the very piece of leaf which she cuts, she would fall U) iha 
ground, when the leaf was severed, did she not takcj ilm jnv- 
caution of balancing on her wdngs for a fiwv moiueuts befojo 
making the last cut. As soon as the portion of leaf is severed, 
she flics away with it to her burrow, and then arranges it after a 
truly curious fashion. 

Bending each leaf into a curved form, she presscis them suc- 
cessively into the burrow, in such a maimer tliat they fit into 
one another, and form a small thimble-shaped cell At the 
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bottom of the cell she places an egg and some bee-bread, this 
substance being composed of pollen mixed with honey, and then 
sets to work upon another cell ; and in this manner she jn’oceeds 
until she has made a series of cells, some two inches in length. 
When the cells are first made, the natural elasticity of the leaf 
renders them firm, and as they become dry and stiff in a few 
days, they are then so strong that they can be removed from the 
burrow, and handled without breaking. 

ITiere is another bee allied to this genus, that employs the 
petals of the scarlet poppy for this purpose, but unfortunately 
it is not a native of England. Another species of burrowing bee, 
Megachile centuncularis, seems rather capricious in its choicfi 
of burrows, at one time making its tunnel into an old post or 
decaying tree, at another into the mortar of old walls, at anotluu’ 
into the ground. It is extremely variable in size, sometimes 
barc'ly exceeding a (piarter of an inch in length, and somci- 
times reaching twice that size. Mr. Smith mentions that this 
is perhaps the most widely distributed bee in the whole family 
of Apidao, extending even as fiir northwards as ITudson’s 
Bay. 

On the left hand of the same illustration may be seen a figure 
of one of the pith-boring bees, many s])ecies of whicli inhabit 
this country. This is the insect termed Hylanis dilatatus, and 
in order to assist the reader in identifying it, a figure of the 
insect itself is given on the right hand of tlic nest. Usually, 
the Hyheus is obliged to bore its *way through tlie pitli by sheer 
labour, but it will alwas 3 avoid such a task if possible, and make 
its cells in a hollow already existing. Such has been the case 
with the nest from whicli the illustration was drawn, whicli was 
made in the hollow stalk of a hemlock. Ilenj let me mention 
that all hollow stalks and twigs are likely localities for the nests 
of insects, and that towards the autumn a rich collection 'may 
often be made by the simple process of examining all such 
objects, and splitting them carefully with a knife. Even the 
reeds and rushes of the river are apt to contain nests, some of 
them being exceedingly rare. 

The particular species of Hylmus which is here figured is by 
no means common, appearing to be a very local insect, confined 
to certain spots, and seldom seen except in those favoured locali- 
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ties. Very many species of pith-boring insects are known, most 
of them inhabiting the dry twigs of the bramble and garden rose. 
If at the cut end of a branch a round hole be found in the pith, 
the observer may be sure that a nest of some kind is within. 
Generally, on carefully laying the branch open, there appears a 
whole series of cells, one above the other, and in such a case, 
the cells which are farthest from the aperture always contain 
the larvce of female insects, those nearest the entrance being the 
males. 

Sometimes the nests which are found in the bramble contain 
the larvae of Osmia leucomelana, a pretty little bee, scarcely more 
than a quarter of an inch in length, black in colour, with a very 
glossy abdomen, and a white, downy look about the legs. Five 
or six cells are made in each branch, and the perfect insect 
appears about the month of June. 

Other Ix^es of this g(mus are extremely clever in saving them- 
selves labour. Although they can dig industriously when obliged 
to do so, they will never ex(irt this power without compulsion. 
Tho smfdler s]>ecies .are very fond of making their cells inside 
straws, and a thatcluxl roof often contains thousands of nests, 
which are unsuspectcid by man, and only discovered by the 
tomtits and other birds, whose sharp eyes soon detect the hidden 
insect, and wliosc ready bills pull the straws out of the thatch, 
and ]jick the harv.'e from their cells. Nail-boles in garden walls 
are often iilhxl witli cells, and so are tlie augor-lioles in old rails 
and posts, from wliicli the wooden pins liave fallen. 

Several sjx’.cies sel(‘ct localities even more rtnuni’kable, and 
make their nests in the empty shells of snails. The common 
handed snail is a favourite with thcise hcios, and in the British 
Museum may be seen u. whole series of siuih nests. The number 
of cells necessarily varies with the size of the snail s1j(;11 and tho 
number of its whorls, Vmt on the average four or five cells are 
found ill each snail shell. The process of forming tlaj cells is 
very simple. First, the bee deposits a quantity of pollen and 
honey, then she places an egg upon the pollen, and tlien she 
makes a partition with vegetable fibres tr)rn by her teeth and 
kneaded firmly together. Lastly, the whole opmiirig of the cell 
is closed by a wall formed of clay, tiny bits of stick, and small 
stones, and then the hee goes off in search of another shell. 
These shells may often be found under liedges, in moss, hidden 

n2 
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by grass, and on examination the nests of bees will frequently 
be seen in them. 

In tlie Museum there is a beautiful example of ingenuity on 
tlie |)art of the builder. Instead of cdioosing the cell of the banded 
snail, she has taken that of the great garden snail, and filled it 
with her cells. Tlius it is evident that the shell is too large for 
the formation of a single cell, and the little architect has, with 
tlie greatest ingenuity, evaded the difficulty by placing two cells 
side by side. When, however, the smaller whorls of the shell 
were filled, and the bee approached the opening of the shell, the 
s])acc was too great even for the two cells placed side liy side. 
Tliis difficulty was, however, ov(*rcomc as readily as the former, 
and instead of placing the cells perpendicularly, the bee laid 
them horizontally, and tlms filled up the space. 

When the Osmia burrows into wood, she sets to work in a very 
deliberate manner. ''A bee,” writes Mr. P. Smith, ''is observi'd 
to alight on an upright post, or other wood suitable for its 
purposes. She commences the formation of her tunnel, not by 
excavating downwards, as she would be incommoded with the 
dust and rubbish which she removes ; no, she works npurmls, and 
80 avoids sucli an inconvenience. When she has j)roceedcd to 
the length required, she proceeds in a horizontal direction to the 
outsidii of the post, and then her operations arc continued down- 
wards. She excavates a cell near the bottom of the tube, a 
second and a third, and so on to the required number. The 
larvae when full fed have tlieir heads turned upwards. The bees 
which, arrive at tlieir perfect condition, or rather tliose which 
arc first anxious to escape into day, are two or three in the 
upper cells — these are males ; the females are usually ten or 
twelve days later. This is the history of every wood-boring bee 
which I have bred, and I have reared broods of nearly every 
species indigenous to this country.” 

One of the wood-horing bees is especially worthy of notice, 
because some of its habits were remarked a century ago by 
(filbert White, who did not know its name, but chronicled its 
method of obtaining padding for the nest. We will call it the 
IIoor-siiAVER {Anthidinm manieatimi). It is one of the summer 
insects, seldom appearing before the beginning of July, and is a 
rather stout-bodied insect, greyish black, with yellow lines along 
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the sides of the abdomen. The last segment of the male is 
notable for its termination in five teeth. Its length is rather 
under half an inch, and it is a very remarkable fact that, con- 
trary to general usage among insects, the niiile is larger than tlie 
female. 

This bee seldom takes the trouble of making its own burrow, 
but takes advantage of the deserted tunnel of some other insect, 
such as the musk-beetle or the goat moth. When she has 
selected a fitting home, she enlarges it slightly at the end, and 
then goes in search of soft vegetable fibre wherewith to line it. 
The mode of procuring the fibre is thus mentioned by Whiter. 
“ There is a sort of wild bee frequenting the garden campion for 
the sake of its tomentum, which probably it turns to sonit‘, 
purpose in the business of nidification. It is very pleasant to 
sec with what address it strips off the i)Bbes, running from tlie 
lop to the bottom of a braiicli, and shaving it bare with tlie 
dexterity of a hoop-shaver. When it has got a vast bundle, 
almost as largo as itself, it flies away, liolding it secure between 
its chin and itKS fore-legs.” 

After performing tliis part of her duty, she nuikcs a number 
of cells, using the same material, together witli some glutinous 
substance, places an egg in each cell, and then heaves thcmi. 
When the larvm have obtained their full dimensions, they spin 
separate cocoons within the cells, and in the following summer 
the perfect inscicts make Ibeir appearance. 

If the reader will visit any fir wood, and look out for lh(^ 
dying and dead trees wliich arc sure to be found in such placets, 
lui will probably see that many of them are pierced with round 
holes, large enough to admit an ordinary quill. Those are the 
burrows of a splendid insect called Sirex gigas by entomologists. 
Whether it has any popular name I do not know, bub 1 liavii 
never been able to discover one, although I have sliown speci- 
mens of tlie insect in many parts of England. 

This is the more extraordinary, because it is a really sj>]endid 
creature, nearly as large as a hornet, having wi<l(j wings, a bright 
yellow and black body, and a long firm ovij>ositor, so tliat from 
the head to the end of the ovipositor it measures an inch and 
three quarters in length. So unobservant, however, is the general 
public, that nine tenths of those to whom T shf)Wed it declared 
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that it was a wasp, ami the remainder thought it to be a hornet. 
A Winy reduced figure of the insect is shown in the illustration, 
and will give a good idea of its general form. In size it is ex- 
ceedingly variable, some specimens being twice as large as 
others. 



The Sil■t^x is a terrible destroyer (>f fir-wood, in some cases 
riddling a tree so coTiij)l(dely with its tunnels that the timbir is 
rendered useh^ss. In a little fir-])laiitatiou about two miles from 
my house, there ai*e a number of dead and dying trees, and 
almost every tree shows the ravages of this destructive insect. 
The absence of external holes is no proof that the Sirex has not 
attacked the tree, for they are only the doors through which the 
insect has escaped from the tree into the world. 

The mode in wliicli the Sirex carries on its operations is simple 
enough. 

With the long and powerful ovipositor the mother insect 
introduces her eggs into the tree, and there leaves them to be 
hatched. As soon as it lias burst from the eggs the young grub 
begins to burrow into the tree, and to traverse it in <all direc- 
tions, feeding uinm tlie substance of the wood, and diilling holes 
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of a tolerably regular form. Towards the cud of its larval 
existence it works its way to the exterior of the trunk, and 
there awaits its final change, so that when it assumes its perfect 
form it has only to push itself out of the hole, and so finds itself 
in the wide world. The insects may often be seen on the trunks 
of the trees, clinging to the bark close to the hole out of wliich 
they have emerged. Sawyers frequently destroy the giaibs while 
they are cutting trees into planks, but as many of the larva‘s 
escape tile saw, they remain in the boards, and afterwards emerge 
in houses, to the great consternation of the inmates. Should 
such a circumstance occur in the house of any reader of this 
book, he may at once infer that the wood from which the insect 
escaped was not properly seasoned. I have known the Sirex to 
be so numerous tliat it has fairly driven the inhabitants out of 
their rooms, for it has a very ferocious apj)carance, and, on 
account of its long ovipositor, is always thought to be armed 
with a venomous sting of peculiar 2)olency. 

Two species of Sirex inhabit this country. In general a^ipear- 
ance they are very similar to each other, but the species just 
mentioned is nearly twice the size of its relative. They inhabit 
similar localities, and I have now before me a piece of a fir tree 
in which are the holes of both species. These insects are not 
only interesting in their habits, but they furnish many beautiful 
objects for tlie microscojust. 

In the accompanying illustration, we have three excellent 
examples of wood-boring insects. In the centre of the 
drawing is seen a portion of a tunnel, which is completely 
hollowed out, and divided into cells. This is the dwelling which 
is constructed by the splendid South African Carpenter Bkk 
{Xyloccypa Capensis), a wood-borer of great power. She sets 
about her work in a curiously systematic manner, each action 
b(ung exactly calculated, nothing left to chance, and all useless 
laboui* saved. 

When the insect has fixed upon a piece of wood which suits 
her pur2)0se, usually tlie trunk or branch of a dead tree, an old 
post, or a piece of wooden railing, she bores a circular hole about 
an inch and a half in length, and large enough to permit her to 
pass. Suddenly, she turns at an angle, and drives her tunnel 
[larallol to the grain of the wood, and makes a burrow of several 
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inches in length. None of tJje chips and fragments are wasted, 
but are carried aside and carefully stored up in some secure 
place, sheltered from the action of the wind. 

Tlie tunnel having now been completed, the industrious insect 
seeks rest in change of employment, and sets off in search of 
]ion(iy and pollen. With these materials she makes a little heap 
at th(3 bottom of the tunnel, and deposits an egg upon the food 
vvliich she has so carefully stored. 

Having now shown her powers as a biirrower and a purveyor, 
slie exhibits her skill as a builder, and proceeds to construct, 
above the inclosed egg, a ceiling, which shall be also the floor of 
anotluvr cell. For this purpose, she goes off to her store of chips, 
and. fixes them in a ring above the heap of pollen, cementing 
tln^ni tug(‘ther with a glutinous substanc(^, which is probably 
Hecret(id by herself. A second ring is tluai placed inside the 
first, jMid in this manner the insect proceeds until she has made 
a nearly flat coiling of concentric rings. Tliis ceiling bears some 
ivscuublance to the operculum of the common wartcr snail. Tho 
I'eader will ])r()bably remember, that the ceilings constructed by the 
jiiit are made on similar principles. The thickness of each ceiling 
is about (‘(pial to that of a i)onny. 

Flio number of cells is extremely variable, but on the average 
each tunnel contains seven or eiglit, and tlie insect certainly 
makes more than one tunnel. As each tunnel generally exceeds a 
foot in length, and the diameter is large enough to admit the 
passage of the wide-bodied insect who makes it, the amount of 
lahour performed by the bee is truly wonderful. The jaws are 
the only boring instruments used, and though they are strong 
and sharp, they scarcely seem to be adequate to the work for 
wliich they are destined. 

In the illustration, the upper part of one of these tunnels is 
sliown, and in the two iip})eriuost cells the egg has not been 
hatched. In the lower cells the young larva is given, in order 
to show the attitude in which it passes its early life. When all 
is completed the cut ranee is closed, with a harrier formed of the 
same substance and in the same manner as the ceilings. 

As flir as is yet known, no member of the genus Xylocopa is 
indigenous to this country. 

Among the insect nests in the British Museum is a fine 
example of the burrow made by a Brazilian member of this 
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genus, Xylocopa grisesccns. It is a very large insect, and tlio 
hole is so wide that it will easily admit a man's thumb. There 
is in the same case a nest of a curious Australian bee, Lestis 
homhjlans. The insect is very like a humble bee, but remarkable 
for the bright steel-blue of its body, and the absence of hair. 
The burrow runs through a branch, but is not in the centre, 
having at least three-fourtlis of the thickness of the wood on one 
side, and only one-fourth on the other. All llie cells arc filled 
with bee-bread. 

In the upper right-hand corner of the illustration may be seen 
a curious-looking insect, having its abdomen at the end of a very 
long footstalk. Tliis is the Pclopfcus an insect belonging 

to the himily Sphegidre. It is rather a i)retty insect, though for- 
midable in aspect, the body and abdomen being black, and tlu'. 
limbs and long footstalk bright yellow. The gojius relo))a‘Us is 
widely spread over the liot parts of the world, jind its liuunlxjrs 
are rather diverse in their habits. Many of tluun are noi.abh^ 
builders, using mud as the material with wliicli limy iiuikci 
their nest, and will therc'fojn Ikj described under the liead of 
Builders. The present species, how(*.ver, takcjs rank as a wood- 
biirrower, and, as may be seen from tbe illustration, makes a long 
tunnel inside a branch, and divides it into cells. True to tbe 
instinct which seems common to its kind, the Pelopceus docs not 
make the divisions of wood-eliips, as is tluj case with the 
Xylocopa, but uses mud for the purpose. Instead of storing Iku' 
cells with bee bread, she captures spiders, and with their bodies 
supplies her future young with food, just as is the cast; with so 
many eartli-boring liyiaenoplera. 

The last figure in the illustration represents one of the wood- 
boring beetles, and is given in order to show the curious efhict 
which is produced by its tunnels. The beetle mostly prefers 
the twigs of the aspen as a home, and its presence can always l)o 
detected by the swollen aspect of the injured twig, looking as if 
the tree were affected with gout. This is a British insect, Safer da 
fofulnca by name, and in some places it is extremely injurious 
to the aspen and poplar, always choosing the second or third 
year’s wood, and effectually spoiling its further growth. The 
larva has a small, flat head, a suddenly enlarged thorax, and a 
body tapering regularly to the tail. 
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Of this genus there are many species, each taking its own tice. 
kiaperda cjlitidnca, for example, pref(u*s the pear, plum, and 
other stone fruit, tholigh it is sometimes found in the nut. It 
always completes its larval existence in the centre of the stem. 
Anotlier species prefers the oak. It is fortunate for the owners 
of woods that the Saperda is greatly persecuted by a parasitic 
lly belonging to the genus Tachiiia, and that its numbers are 
much thinned by the dipterous usurper. 

The Lepidoptcra number among their ranks some of the most 
destructive wood- boring insects that inliabit tliis country. 

There is, perhaps, no insect which makes so large or so rami- 
fied a burrow as the coiimiou Goat Mcrrn (Cossus Ivjnipcrda). 
This insect is far more plentiful than is generally supposed, but 
as in its larval and j)upal state it is de(‘ply buried in some tree 
ti’unk, and in its 2 )erfect condition seldom ventures tolly by day, 
not one in a thousand is ever seen by the eye of man. This 
ijiotli breeds in several trees, siicli as the willow, tlie oak, and the 
poplar, the lirst-nuiutioned tree seeming to be its chi6f favourite. 
Kent is one of tlie counties wherein this moth is found in 
greatest profusion, and in tlie fields round my house there is 
scarcely a willow of any size which has escaped the ravages ol 
the Goat Moth caterpillar. 

The larva of the Goat Moth derives its name from the very 
]K»vverful and rank odoui’ which it e.xhales, and which is thought 
to reseJiible that of the he- goat. This odour is not only strong 
but enduring, and for several years after the insect has vacated 
its burrow the disagreeable scent is plainly perceptible. I have 
now before me some specimens of the burrow of this creature, 
and although a very long time has evidently elapsed since the 
larvm inhabited them, their odour is quite strong, and can be 
perceived at a distance of several feet. The pocket in which I 
placed them, after removing them from the tree, has never lost a 
rank reminiscence of its contents. As is the case with the 
musk-beetle, the Goat Moth can be often discovered by means of 
its odour, and any one who is acquainted with the scent will be 
attracted by the well-known emanation, and point at once to the 
tree whence it issues. 

The larva is by no means a prepossessing creature, either to 
the eye or the nostrils, and though souie persons believe that it 
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was the famous Cossus, ox tree-grub of the Eomans, which was 
thought so great a delicacy by the ancients, I cannot believe that 
any palate could have attained so very artificial a condition as to 
endure this repulsive creature, much less to consider it as a dainty. 

It grows with wonderful rapidity, being wljcn it has reached 
its full size seventy-two thousand times licavier tlian when it 
was hatched ; its segments are deeply marked, and in colour it 
is of a maliogany-red above, and yellowish below. The whole 
surface is smooth and polished, and, as may bo presumed, con- 
sidering tlie life which it leads, its muscular strength is enormous. 
Not only are the large and trenchant jaws extremely tliic;k and 
strong, but the development of muscle is singularly great ; and 
the head is of a wedge-like shape, so that the creature can force 
itscilf even through hard wood. It feeds entirely u[)on the 
substance of the tree in which it takes u]) its resid(‘.iic(V and 
leaves in its tunnels a considerable amount of debris. As the 
creature increases in size, its tunnel increases iji diaineba'; and 
it is an amusing task to cut up an old and soft-wooihut tr(!e, and 
follow the cabupillar thfough its liianifold windings. 

ft liv(^s for some three years in the larval condition, aiid 
during the winter it lies dormant in an ing(uiiously made, cocoon, 
constructed from wood-chips and silken thread, a larg(i store ot 
which can be prodiU'ed by this cater])illar. Siweral cocoons ai'e 
now before me, which 1 took from a willow tre(i in Erith marsh(‘s. 
Out of a givat number of specinums I have selected four, in 
order to show the dilhirent dimensions of the coc,oons. The 
largest is two inches and a quarter in huigth, and rather more 
than an inch in width. In shape it is nearly eylindri(‘,al, except 
at the ends, which arc rounded. One of tluiin is intact, but the 
other has a round hole through which the la,rva has emerged. 
It is composed of wood-chips of various sizes, looking like 
ordinary sawdust, which are loosely, though thickly, fastened 
u])on a silken franujwork. Near one end of the cocoon the 
chips are very heavily massed, for what piirpos(i seems doubtiul. 
Rough, however, as is the exterior of the cocoon, the inside is 
quite smooth and soft, not unlike the interior of the tube made 
by the trapdoor spider. 

The smallest cocoon is barely an inch in Jtmgth, and is made 
of much smaller chips, fastened tog(dher so strongly that the 
cocoon retains its cylindrical form when handled, whereas the 
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larger specimen is so loosely made that it collapses under the 
least pressure. The other two are intermediate in 2 )oint of size, 
but precisely similar in point of construction. Besides tliem 
there is a specimen of the cocoon in which the creature undergoes 
its last change. This is of far stronger texture than either of 
the others, being quite hard, like papier-mach4, and dark and 
})olished within. 

Generally, just before the moth emerges, the chrysalis works 
itself along, so that it partially projects from the hole, thus 
enabling the insect to escape at once into the outer world. In 
some instances, however, this is not the case, and in the present 
specimen the empty chrysalis shell may be seen, its shattered 
sides showing the manner in which the inclosed moth made its 
exit. The hole through which the moth emerged from the 
co(iOon is of a wonderfully small size, considering the dimensions 
ol‘ the perfect insect, and its sides are very ragged and irregular. 
Like the other cocoons, it is strongly imbued with the charac- 
teristic odour, which has attached itself so strongly to my fingers 
that careful ablution will be needed before I shall venture to 
produce my hands in society. 

The course taken by the larva is most erratic. Sometimes it 
travels just below the bark, and then turns suddenly, and dives 
into tlie very heart of the tree. It is much given to making 
these sudden clianges, and frequently returns nearly on its former 
track, a mere shell of wood dividing the two passages. The 
winter cocoons may be found in various parts of the tree, some 
deeply buried in the wood, others near the exterior. The pupal 
cocoon is, as far as I know from personal experience, very near 
the exterior of the tree, so that when the perfect insect is freed 
from its enwrapments, it is obliged to traverse oidy a very short 
distance before finding itself in the open air. 

To keep this larva until it passes through its different stages 
is by no means a difficult process, and demands less trouble than 
is given by the generality of caterpillars. The larva is easily 
found ; for whenever an old wiUow-trce has a powerful scent, 
and exhibits certain round holes in its bark, the Goat Moth 
caterpillar is sure to be an inmate. Cut down the tree, and with 
a saw and chisel break it up, until the caterpillars are found. The 
chisel is used as much for ripping as for cutting ; and the use of 
the mallet should be avoided as mubh as possible, lest the jarring 
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strokes should injure the catei’pillar. To the ears of the searehcr, 
a few blows \vdth a mallet on the chisel do not appear very for- 
midable; but to an animal inclosed in the wood the shock of 
every stroke must be terrible, on account of the sound-conducting 
power of the substance in which it lies. 

When one or two of the caterpillars have been obtained, they 
should be jdaced in a metal box, as their sharp jaws would soon 
force a passage through a wooden prison, and a quantity of the 
wood should be inclosed with them. No further trouble is 
required ; for as they eat the dry wood, and do not need to be 
supplied daily with fresh food, as is the case with the leaf-eating 
catcr})illars, they are quite content, and feed and grow lU'arly as 
well as if they had been left in undisturbed i)ossession of the 
tree in which they were hatched. 

Should any of them die, or should a sufficient number be c.'ip- 
tured to spare a specimen or tw^o, dissection should be emjdoycHl, 
in order to show a very peculiar structure, which is probably of 
use in enabling the caterpillar to make its way through the 
wood. When laid on its back, and opened, the general structure 
of the interior resembles that of the silkworm, save that the 
muscles are far more strongly defined, and the silk-])roduciiig 
organs are comparatively smaller. Towards the head, howewer, 
a pair of organs are seen, which a.t once arrest the attention, A 
couple of membraneous sacs — something like the hoiioy-bag of 
the bee, only very much larger, and long in proportion to their 
width — lie on either side of the neck, if we may so term the fii’st 
few segments of the larva. They are generally rather flaccid, so 
that their sides are wiinkled longitudinally. From the u])];)er 
part of each of these proceeds a delicate thread, which the micro- 
scope shows to be hollow ; and which is, in fact, a duct leading 
into the mouth. Tliese sacs contain a very foetid fluid, wliich is 
supposed to moisten the wood, and partly to soften it, so that it 
can be shredded with comparative ease. 

It is hardly necessary to refer the inquiring reader to Lyon- 
nett’s magnificent work on this subject, as the book is a model 
of skill and perseverance. Still, books are chiefly useful as 
guides, and not as substitutes for practical experience; and 
though the beautiful work just mentioned may be perfectly 
familiar, it ought only to act as a guide to the investigator, and 
not to supply the place of actual dissection* 
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Another hioUi belonging to tlic same family is also a notable 
lx)rer into wood. This is the pretty insect called the Wood 
Leopard Moth {Zcnzcra a rarer moth than that which 

has just b(3eii desciibed, though not by any means a scarce insect 
when the entomologist knows when and where to look for it. 

Th(^. larva of the Wood Leopard Moth is rather pretty in 
colour, being whitish-yellow, spotted re^guhirly with black, and 
having a reddish-brown patch at either extremity. It lives 
in the interior of many trees, avoiding, however, those which 
have a very hard-grained wood. Most of the forest trees are 
subject to its attacks, and the ordinary fruit-trees of our gardens, 
such as the apple, pear, chestnut, and walnut, are ofh'ii seriously 
damaged by this pretty but destructive insect. Like the goat 
moth, it makes a strong cocoon, in which it can lie safely 
throughout its ])U])aI condition, and, as with that insect, the 
walls of the cocoon are rather rough outside and smooth within. 
AVhen the cocoon is quite dry it is very brittle, and is apt to 
snap if cfirelessly handled. Tin’s cocoon may often be found 
when the trees are cut up for firewood ; and as it generally lies 
very near the exterior, a strong pocket-knife will sometimes 
disclose it. 

The perfect insect is remarkably pretty, considering the sim- 
plicity of its colouring, which consists of black upon white. 
Tlie ibrmer colour, however, is so disposed, that the wings look 
as if they were made of tlie minutest miniver, and the feathciy 
aiitciinte add considerably to its beauty. 

Some of the most elegant and curious British Lepidoptera are 
also among the most destructive. 

The various species belonging to the remarkalde family 
A^geriadm, proi>crly called Clear-wing Moths, are terrible ene- 
mies to the gardener, as well as to the landowner, their larvae 
feeding upon the pith, and generally prefening the young wood 
to that of a more advanced growth. In some cases they live in 
the roots, and are quite as destructive as their relations who 
prefer the branches. All the Clear-wings are distinguished by 
the fact that the greater part of their wings is simply mem- 
braneous and transparent, without the beautiful feathery scales 
that are worn by the Lepidoptera as an order. Some of them 
resemble hornets, otliers are often mistaken for wasps, while 
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Sf^veral species are woiiclerfiilly like gnats, and as they fly about 
in tlie sunshine may readily be mistaken for these insects. 

Of one of these insects, JEgeria asiliformis, known to col- 
lectors as the Bkkeze-fly Clear-wino, Mr. J. Eennie writes as 
follows: “We observed above a dozen of them, during this 
summer, in the trunk of a poplar, 0]ie side of which had been 
stripped of its hark. Tt was this portion of the trunk which all 
the caterpillars selected for their final retreat, not one having becTi 
observed wdiere tlio tree was covered with bark. Tlic ingenuity 
of the little architect consisted in scraping the cell almost to the 
very surface of the wood, leaA’ing only an exterior covering of 
uninoken wood, as thin as writing-] )a])er. Previous, lher(‘fore, 
to the chrysalis making its way through this feeble biirrier, it 
could not have been suspected that an inscet was lodged under 
the smooth w'ood. AVe obseived more than one of these insects 
in the act of breaking through this covering, within wlniti 
tliere is besides a round moveable lid, of a sort of brown wax.'’ 

Tlie last-mentioned peculiarity is woiiliy of s])ecial Tiotic(‘, 
liecausc it is not a general feature in the history of the Cloar- 
wings. Just wdien they ar(‘ about to change into the pupal 
form, they usually nibbh‘. a hoh^ through the exterior of the 
launch, and then make a ])artial cocoon out of the Mhri^ 
taking care to ])lae-e themselves so that the head is towards tlu^ 
orific(i. The abdominal segments of the chrysalis are furnished 
until ])oin(s directed backwards, so that liy alternately extending 
and contracting the abdomen, the creature is ]>ushed onwards. 
AAdien it is going to break out of its chrysalis case it uses these 
little points, and forces itself partially through the hole, thus 
allowing the perfect moth to issue at once into the world. 

All gardeners should beware of one very ju’ctty litt Ic species, 
the Gnat Clear-wini^ [jEgcria iijmliforrnis), which is olten to 
be found upon currant bushes, sitting its(;lf upon the leaves, 
enjoying the warm sunheams, and ever and anon o])ening and 
closing its fan-like tail. The larva of this insect lives in the 
young shoots of the currant, and in some seasons damages the 
crops considerably. 

With two more species of lejiidopteran burrowers, we must 
close our list, one of them boring into wood and thc^ other into wax. 

The first of these insects, Tinea granella, is sometimes calle<l 
the Wolf Moth. Tt is a very small in.scct, and is closely allied 
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to the common clothes moth, so deservedly hated by fur-dealerS; 
careful housewives, and keepers of museums. The larva of this 
insect feeds upon the corn, covering it at the same time with 
a tissue of silken threads. The most curious portion of the 
life of this insect is, that after the larva has finished eating the 
corn, it i)rocecds to the sides of the granary, and there buiTows 
into the wood, niakiifg its holes so closely together that, if the 
timber had been taken out of the sea, the Gribble would liavo 
had the credit of the tunnels. Nothing seems to stop this little 
creature, and it bores through deal planks with perfc^ct ease, 
making its way even through the knots without being checked 
either by the hardness of the wood, or the abundance of tur- 
pentine with which the knots in deal are saturated. This is the 
more astonishing, because turpentine is mostly fatal to insects, 
and a little spirit of turpentine in a box will effectually keep off 
all moths and beetles. 

In these burrows the laiwae change into the pupal state, and 
there remain until the following summer, when they emerge in 
Viosts, ready to deposit their eggs upon the corn, and raise uj) 
fresh armies of devourers. Another singular fact is, that after 
these caterpillars have lived for so long upon corn, their tastes 
should change so suddenly as to induce them to take to wood, 
and wood moreover which is never free from turpentine, however 
well it may be seasoned. 

The last of our burro wers is the Honey-comb Moth, belong- 
ing to the genus Galleria. Two species of this genus are known 
in England, both of which are plentiful in this country. 

These moths live in the comb of the hive bee, and when 
once they have succeeded in depositing their eggs, the combs are 
generally doomed. The envenomed stings of the bees are 
useless against these little pests, for though their bodies are soft 
they take care to conceal themselves in a stout silken tube, and 
their heads are hard, horny, and penetrable by no sting borne 
by bee. I once had a very complete case of honey-comb 
utterly destroyed by the Galleria moths, which draw their silken 
tubes through and through the combs, ate up even my beautiful 
royal cells, devoured all the bee-bread, and converted the care- 
fully chosen specimens into an undistinguishable mass of dii-ty 
silk, d4hris and moths, both dead and living. 
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Not long ago, one of my friends, who was about to deliver 
a lecture on the structure of the bee’s cell, and who had got 
together a collection of combs for the purpose of illustration, 
came to me in dire distress, and showed me the combs, all 
covered with fhe tunnels of the Galleria moth. The damage 
which they had done was very great, but their presence was 
discovered in time to prevent them from utterly destroying 
the specimens. After all tlie caterpillars that could be captured 
had been destroyed, a wide-mouthed bottle containing spirit of 
turpentine was placed in the box, and speedily killed the sur- 
vivors, while a bath in a solution of corrosive sublimate pro- 
tected the remaining combs against a future brood of Galleria 
moth. 

Although there are still in my list many naincs of burrowing 
insects which have not yet been described, it is necessary that 
we should take our leave of the buiTowers, and proceed to the 
next chapter. 


0 



CHAPTER X. 


PENSILE MAMMALIA. 


The Harvest Mouse — Its appearance — Keason for its name — Mouse nests — 
Home of the Harvest Mouse — A curious problem — Food of the Harvest Mouse, 
and its agility — The SQxrutKEL — Its summer and winter “cage” — Boldness 
of the Squirrel — Materials for the nest, and their arrangement. 


There arc not many mammalia 'wliich make pensile nests, 
and we arc, therefore, the more pleased to find that one of 
the most interesting inhabits this country. This is the well- 
known Harvest Mouse (Jilicromys minuhis), the smallest 
example of the mammalia in England, and nearly in the 
world. 

This elegant little creature is so tiny that, when full-grown, 
it weighs scarcely more than the sixth of an ounce, whereas 
the ordinary mouse weighs almost an entire ounce. Its colour 
is a very warm brown above, almost an)onnting to chestnut, 
and below it is pure white, the line of demarcation being 
strongly defined. The colour is slightly variable in ditTeixuit 
lights, because each hair is red at the tip and brown at the 
base, and every movement of the animal naturally causes the 
two tints to be alternately visible and concealed. 

It is called the Harvest Mouse, because it is usually found 
at harvest time, and in some parts of the country it is captured 
by hundreds, in barns and ricks. To the ricks it would never 
gain admission, provided they are built on proper staddles, 
were it not that it gets into the sheaves as they stand in the 
field, and is carried within them by the labourers. Other 
mice, however, are sometimes called by this name, although 
they have no fair title to it ; but the genuine Harvest Mouse can 
always be distinguished by its very small size, and the bright 
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ruddy line of the back and the white of tlie abdomen. More- 
over, the ears of the Harvest Mouse are sliorter in proportion 
than those of the ordinary mouse, the head is lai'ger and more 
slender, and the eyes are not so projecting, so that a very brief 
inspection will suffice to tell the observer whellier he is look- 
ing at an adult Harvest Mouse, or a young specimen of any 
otlier species. 

Mice always make very comfortable nests for their young, 
gathering together gi’eat quantities of wool, rags, pa})er, hair, moss, 
feathers, and similar substances, and rolling tluun into a ball- 
like mass, in the middle of which the young are placed. 1 have 
seen many of these nests, and only once have known an excep- 
tion to the rule, when the mouse had made its nest of cnq)ty 
and bi’okeii nutshells. The Harvest Mouse, howevei*, sur])assos 
all its congeners in the beauty and elegance of its home, which 
is not only constructed with remarkable neatness, but is sus- 
pended above the ground in such a manncu'as to entitle it to the 
name of a tnie pensile nest. Generally, it is hung to several 
stout grass-st(*ms ; somelimos it is fastened to wheat-straws ; and 
in one case, mentioned by Gilbert White, it was suspended from 
the head of a tliistle. 

It is a very beautiful structure, being made of vciy narrow 
grasses, and woven so carefully as to form a hollow globe, rather 
larger than a cricket ball, and very nearly as round. How the 
little creature contrives to form so complicated an object as a 
hollow sphere with thin walls is still a problem. It is another 
problem how the young are placed in it, and another how they are 
fed. The walls are so thin that an object inside the nest can be 
easily seen from any part of the exterior; there is no opening 
whatever, and when the young are in the nest they are ])ackcd 
so tightly that their bodies press against the wall in every 
direction. As there is no defined opening, and as tlie walls 
are so loosely woven, it is probable that the mother is able to 
push her way between the meshes, and so to airange or feed 
h(ir young. 

The position of the nest, which is always at some little height, 
presupposes a climbing power in the architect. All njice and 
rats are good climbers, being able to scramble up perj)endicular 
walls, provided that their surfaces be rougli, and even to lower 
themselves head downwards by clinging with the curved claws 
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of their hind feet. It is also a noticeable hxct, that the joint of 
the hind foot is so looscdy articulated that it can be turned nearly 
half round, and so permits great freedom of movement. TJie 
Harvest Mouse is even better constructed for climbing than the 
ordinary mouse, inasmuch as its long and flexible toes can grasp 
the grass-stem as firmly as a monkey’s paw holds a bough, and 
the long, slender tail is also partially prehensile, aiding the 
animal greatly in sustaining itself, though it is not gifted with 
the sensitive mobility of the same organ in the spider, monkiiy, 
or kinkajou. 

As the food of the Harvest Mouse consists greatly of insects, 
flies being es])ecial favourites, it is evident that great agility is 
needed. In order to show tlie active character of the quad- 
ruped, one of the Harvest IVIice is represented in the act of 
climbing towards a fly, on whicli it is about to pounce. Under 
such circumstances, its leap is remarkably swift, and its aim is 
as accurate as that of the swallow. Even in captivity, it has 
bemi known to take flics from the hand of its owner, and to leap 
along the wires of its cage as smaitly as if it were trying to 
capture an insect that could escape. 

Tlie Harvest Mouse is tolerably prolific, and in the airy cradle 
may sometimes be seen as many as eight young mice, all packed 
together like herrings in a barrel. 

There is another well-known British mammal which, at all 
events at one season of the year, may be classed among those 
creatures who build pensile nests. This is the common Squirrel, 
so plentiful in well-wooded districts, and so scarce vdiere trees 
are few. 

The Squirrel is an admirable nest-builder, though it cannot 
lay claim to the exquisite neatness which distinguishes the 
harvest mouse. As is well known, the Squirrel constructs two 
kinds of nests, or cages,” as they are popularly called, one being 
its winter home, wherein it can remain in a state of hybernation, 
and the other its summer residence. These two nests are as 
different as a town mansion and a shooting-box, the former being 
strong, thick-walled, sheltered, and warm, and the other light 
and airy. The winter cage is almost invariably placed in the 
fork of some tree, generally where two branches start from the 
trunk. It is well concealed by the boughs on whicli it rests, and 
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which sene also as a shelter from the wind. The summer cage, 
oil the contrary, is comparatively frail, and is placed nearly at 
the extremity of slender houghs, which hend with its weight, 
and cause the airy cradle to rock and dance with every gust 
of wind. 

As if conscious of the iraprognahle situation which it has 
chosen, tJie Squirrel takes no pains to conceal the summer cage, 
but builds it so openly, that it can be scon from a considerable 
distance ; whereas the winter home requires a practised eye to 
detect it. So confident is the animal in the strength of its 
})osition, that it can scarcely lie induced to leave the nest, and 
will sit there in spite of shouts and stones, provided that the 
missiles do not actually strike the nest. A well-aimed stone will 
generally alarm the cunning little animal, ami (‘anse it to make 
one of its rapid rushes to the top of the tre(\ Tlie materials of 
the Squirrers cage are very similar to thosci oT an ordinary bird's 
nest, consisting of twigs, h?aves, moss, and other vegc^iable suh' 
stances. Its structure is tolerably com})act, tliongli it will not 
endure rough hamlliiig without being injured. 

Ill tliis aerial nest the young Squirrels are born, making their 
appearance in the middle of summer, and remaining with their 
mother until the following spring. There arc^ generally three or 
four young ; and though the n(‘.st appcuirs to he so slight, it is 
capable of sustaining tlic united weight of young and parents. 
Tlie Squirrel does not seem to Uiake more nests than can hci 
avoided, and, like many iiesi-biiilders, inhabits the same domi- 
cile year after year, until it is (piite unfit for occupation. 
Slioidd the nest l)e assailed wliile Die young are still helphsss, 
the iriotlier lakes them in lier mouth one by one, leaps away 
with them, and depo.sits tluua in some place of safety, Tlui 
mat(3nals of which the nest are made are grass, moss, and 
hi.aves, together witli a few twigs, and the shape is nearly 
s]jhericaL The winter cage, however, is most irregular in fonii, 
l>eing accommodated to the space between the lioiighs in wldch 
it is built, and is very thick and warm. 

Tlie amount of materials collected for this ])urpose is snr- 
])rising. All of them are large and thick- walked, but in some, 
which are probably old nests, with tlie accumulation of years 
upon them, the mass of dried vegetable substances is almost 
iiici-edihle, I have lookiMl into many a winter cage, and on one 
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occasion, when the nest was so hidden that those below could 
hardly see it, I pulled out whole armfuls of moss, leaves, and 
grass, and threw them to the ground, where they made a heap 
like a haycock. The spectators said it looked like the conjuror’s 
trick of producing shawls, flowers, and goblets out of an empty 
hat. The nest had been deserted for some time, and all the 
materials were matted togethc r by repeated rains. 
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Altiioitgh tlie rnajoriiy of Ticstr-tiiaking birds may bo called 
Weavers, there is one family to wbicb the name is far excellence 
and with justice applied. These are the remarkable birds which 
are grouped together under tlie name of Ploceida?, all being 
inhahitants of the hot jiortions of the old world, such as Asia 
and Africa. The last-mentioned continent is peculiarly rich in 
Weaver Birds, as may he seen from a glance at the plate which 
accompanies this description, on wliich are shown a number of 
s^iecies, together with their nests. 

For the most part, the Weaver Birds suspend their nests to the 
ends of twigs, small branches, drooping parasites, palm-leaves, 
or reeds, and many species always hang tlicir nests over water, 
and at no very great height above its surface. The object of this 
curious locality is evidently that the eggs and young should be 
saved from the innumerable monkeys that swarm in the forests, 
and whose filching paws would rob many a poor bird of its 
young brood. As, however, the branches aie very slender, the 
weight of the monkey, however small the animal may be, is 
more than sufficient to immerse the would-he thief in the water, 
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and so to put a stop to his marauding propensities. It is well 
known that the monkey race are very fond of a little biid, 
mouse, or egg, and that they have such a predilection for blood, 
that they will snatch the feathers out of parrots’ tails, in order 
to suck the raw and bleeding quills. 

Snakes, too, also inveterate nest-robbers, some of them living 
almost exclusively on young birds and eggs, are effectually de- 
barred from entering the nests, so that the parent birds need not 
trouble themselves about either foe. Although they may repose 
in perfect safety, undismayed by the approach of either snake 
or monkey, they never can see one of their enemies without 
scolding at it, screaming hoarsely, shooting close to its body, 
and, if possible, indulging in a passing peck. Such a scene is 
depicted in the illustration, where Weaver Birds of several species 
have united in their attacks upon a monkey that is endeavouring 
to rob a nest, and has met with a suitable fate. 

We will now proceed to examine the several species, together 
with their nests and general habits. 


Ouii first example of tlie African Weavers is the Eed-billed 
Weaver Bird, one of the most plentiful of its kind. Its scien- 
tific name is Textor erijthrorliyndmsy and it is remarkable for 
attending the buflaloes wherever they go. Sliould the buffalo 
be driven from any locality, as is often the case when civilization 
begins to make its mark on a country, the Eed-billed Weaver 
Bird also disappears, and is only to be found in those parts of 
the land where its huge associate can live in security. 

The reason for this peculiarity is, that the bird finds the greater 
part of its food upon the buffalo, catching and devouring the 
various parasites and insects which ahvays accompany these 
animals. Wherever the buffalo exists, there the Weaver Bird 
may be seen. Hitting about the animal as unconcernedly as if it 
were carved out of wood, perching on its head and pecking 
among the hair, settling on the massive horns and leaping at ^ 
passing flies, wdiile ever and anon it makes a dash along the 
back, digs away at the thick hide, and presently sits quietly on 
the buffalo, eating something wdnch it has just secured. 

The buffalo has very good reason to encourage the presence of 
its feathered allies, for not only do they free it from tlic trouble- 
Foine insects, but they are ahvays vigilant, and serve to detect 
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danger. As soon as the bird perceives, or fancies that it perceives, 
anything that is suspicious, it ceases from feeding, and looks 
anxiously about. Should its suspicions prove correct, the bird 
flies in the air with the peculiar whirring sound that is indicative 
of danger, and which is known to the buffalo as well as to itself. 
As soon as the signal of danger is thus given, the buffalo dashes 
away into the thickest underwood, accompanied by its faithful 
friends. The reader must not suppose that every buflalo has its 
bird, or that even a herd of buffaloes must necessarily be accom- 
panied by the Weavers. Sometimes a large party of buffaloes 
may be without a single bird ; only where buffaloes do not exist, 
these AVcavers are not to be found. 

There are several other birds 'which are in the habit of attnch- 
ing themselves to animals, such as the well-known zic-zac, which 
befriends the crocodile ; the beef-eater, which perches upon tlie 
rhinoceins ; and a congener, which is found upon the buffalo. 
This last bird, however, pays more attention to the wurbl(‘s/’ 
or larvte of the bot flies, which burrow into tlu^ skin, and make 
such ugly holes in tlio liid(j. All those birds iced uptm tlie 
piirasites and other creatures that are found u])on the animal 
which they affect; and in ev(‘ry case they become watchliil 
guardians, their own alarm being communicated to the larg^^r' 
auimal. 

Towards the upper part of the illusi/vation may be s<‘en a 
iuiml)cr of roundish nests, hung on hranches in several lows. 
These are built by the SroTTED-BACKKD Weaver Bird, a.nd are 
slightly variable in the method of their construction, some having 
the entrance nearly at tlui bottom, aiul otliers more towards the 
sides. They arc all, how^cver, constructed of similar materials, 
and the different position of the mouth is evidently intended 
merely as an accommodation to circumstances. Their eggs are 
not numerous, seldom excc^ediiig four, and their colour is delicate 
green, something like those of our common starling. The bird 
is not very plentiful, and seems to be rather limited in its range, 
not appearing westward of the district called Kaflir-land. its 
scientific name is Ploceus sjpilomtm, and it is sometimes called 
the Yellow-crowned AVeaver Bird. 
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All the pensile birds are remarkable for the eccentricity of 
shape and design which marks their nests ; although they agree 
in one point, namely, that they dangle at the end of twigs, and 
dance about merrily at every breeze. Some of them are very 
long, others are very short ; some have their entrance at the 
side, others from below, and others, again, from near the top. 
Some are hung, hammock-like, from one twig to another ; others 
are suspended to the extremity of the twig itself ; while others, 
that are built in the palms, which have no true branches, and 
no twigs at all, are fastened to the extremities of the leaves. 
Some are made of various fibres, and others of the coarsest grass- 
straws : some are so loose in their texture, that the eggs can be 
plainly seen through them ; while others are so strong and thick, 
that they almost look as if they were made by a professional 
thatcher. 

A good example of the last-mentioned description of nest is 
the Mahali Weavek-Bihd of South Africa {Pliopasser Mahali), 
Although the architect is a small bird, measuring only six inches 
in total length, the nest which it makes is of considerable size, 
and is formed of substances so stout, that, when the edifice and 
the builder are compared together, the strength of the bird seems 
quite inadequate to the management of such materials. 

The general shape of the nest is not unlike that of a Florence 
oil-flask, supposing the neck to be shortened and widened, the 
body to be lengthened, and the whole flask to be enlarged to 
treble its dimensions. Instead, however, of being smooth on the 
exterior, like the flask, it is intentionally made as rough as pos- 
sible. The ends of all the grass-stalks, which are of very great 
thickness, project ou* wards, and point towards the mouth of the 
nest, which hangs downwards ; so tliat tliey serve as eaves 
whereby the rain is thrown off the nest, and possibly serve also 
as a protection against foes, though the latter theory has not yet 
been corroborated by observation. 

It is true that the grass stems protrude from the nest like 
“ quills upon the fretful porcupine but that they really afford 
any obstacle to the attacks of a snake or a monkey I cannot 
believe. If the snake were able to get at the nest at all, it 
could glide into the aperture, with an upward curve of the 
flexible body, without troubling itself about the spikes ; and if a 
monkey were to reach the nest, it seems to me that the pro- 
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jecting grass-stems would rather assist than deter it from taking 
the eggs, as one hand could steady the nest by holding the 
spikes, while the other was thrust into the aperture. Other 
nests, moreover, though exposed to the same enemies, and even 
when placed upon the same trees, do not possess this remarkable 
armature y and it is hardly to be supposed that if this abattis- 

like exteiioT were absolutely needM in the defeaoe of the in- 
mates, it would not be given to all the birds which hiuld under 
similar conditions. The same may be said of the nests of the 
Pyrgitse. There are many structures among animal habitations, 
the use of which seems to be problematical ; and until the case 
in point be decided by observation, it must remain an open 
question. 

Dr. Smith remarks that the nests of certain Pyrgitas — ie. 
little birds which are popularly called sparrows in South Africa 
— are armed in a similar maimer, but with sticks and twigs, 
instead of grass. 

The Mahali is a very sociable bird, being seldom seen alone, 
and usually assembling in flocks, which sometimes congregate 
on the ground, and at others assemble in the branches. It is 
equally sociable in the disposition of its nests, twenty or thirty 
of these curious structures being often found gathered closely 
together on the branches of a single tree. Although its colours 
are not brilliant, it is a pretty bird, the back being of that 
peculiar brown which is called liver” by dog-fanciers, and tlio 
under pai*ts white, a long patch of snowy white also passing over 
each cheek. It is about as large as our common starling, tlie 
total length being luther more than six inches. 

Perhaps the most singular-looking nest made by tliese birds 
is that of a rather small, yellow-coloured species {Ploccus om- 
larius)j a figure of which may be seen in the left-hand lower 
corner of the illustration. This nest looks very like a cliemist's 
retort, with the bulb upwards — or, to speak more familiarly, like 
a veiy large horse-pistol suspended by the butt. The substance 
of which it is made is a very narrow, stiff and elastic grass, 
scarcely larger than the ordinary twine used for tying up small 
parcels, and interwoven with a skill that seems far beyond the 
capabilities of a mere bird. 

The following account of Weaver Birds engaged in- nest- 
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making has been forwarded to me by Captain Diayson, E.A. who 
has frequently watched the whole proceedings : — 

" The bird that builds these nests is colonially termed the 
Yellow Oriole. The ingenious little creature is nearly as large 
as a thrush, and is of a bright yellow colour, except the ends of 
the wings, which are of a brownish hue. It is gregarious ; and 
when a good locality has been found, several hundred nests will 
be suspended from some dozen trees, within a few yards of each 
other. The most pliant branches are invariably selected, from 
which the nest is suspended ; and in all cases the end of the 
nest overhangs the stream, so that any additional weight would 
bring the nest into the water. 

“ The birds make a great disturbance when building, there 
being usually a regular fight in order to secure the best places. 
In building, the birds first commence by working some slout 
flags or reeds from the branch, so as to hang downwards. They 
then attach the upper part of the nest to the branch, so as to 
form the dome-like roof. By degrees they complete the globular 
bulb, still working downwards, and, lastly, the neck is attaclied 
to the body of the nest. Great skill is required to keep the 
neck even and open, and yet no machine could accomplish the 
work better than do these ingenious little architects. The uppc‘.r 
part of the nest is very thick and firmly built, more than t^vice 
as thick as the neck, and the material of which it is made is lar 
stronger. In some instances I have seen one nest attached to 
another; and when tliis is the case, tlie second builder strengtliciis 
tlie first nest, and then attaches his own work tliereto. 

Should by cliance a hawk or monkey venture into the vicijiity 
of a colony of birds, it is chased and chirped at by hundreds of 
these little creature.s, wlio make common cause against the in- 
truder, and quickly drive him off. During tlie building of ilie 
nests, the river side is a most interesting place, as the intel- 
ligence and diligence of the birds are most remarkable.” 

If the hand be carefully introduced up the neck of one of 
these nests, its admirable fitness for the nurture of th(i young 
birds is at once x^erceived. 'VVlien merely viewed from the out- 
side, the nest looks as if it would be a very unsafe cradle, and 
would permit the young birds to fall through the neck into the 
water. A section of the nest, however, shows that no habitation 
can be safer, and even the hand can detect the wonderfully 
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ingenious manner in which the interior is constructed. Just 
where the neck is united to the bulb, a kind of wall or partition 
is made, about two inches in height, which runs completely 
across the bulb, and effectually prevents the young birds from 
falling into the neck. 

Although the nests are seen in considerable numbers, the 
feathered architect does not seem to be a particularly sociable bird, 
seldom being seen in flocks, and, as a general fact, the male and 
female associate together and keep all other birds at a distance. 
The eggs are generally three in number, very pale blue with a 
few brownish spots, the spots being chiefly gathered towards the 
larger end. The parent birds are very assiduous in their house- 
hold cares, and each sits alternately until the eggs are hatched. 
So absorbed are they in their task that they can be captured 
alive, merely by grasping the lower end of the neck with 
one hand, and then cautiously introducing the other hand into 
the nest. Perhaps this want of caution may arise from the 
nature of the nest, and the birds being free from all ordinary 
danger; and if the nest had been open, like that of most birds, 
the inhabitants would probably be as timid as is usually the 
case with birds when disturbed in their nests. 

Below the first-mentioned nest, and nearly in tlie lower 
centre of the illustration, may be seen the beautiful nest of the 
Gold-capped Weaver Bird, Ploceus icteroccflialus^ the figure 
being drawn from a specimen in my own collection. The nest of 
this bird is notable for the extreme neatness and compactness 
of its structure, for it can endure a vast amount of careless 
handling, and still retain its beautiful contour. The nest was 
taken from the banks of a river near Natal, and was suspended 
from two reeds, so as to hang over the water, and at no great 
distance from the surface. 

The whole structure is apparently composed of the same jJant, 
namely, a kind of small reed, but the materials are taken from a 
diflerent portion of the plant, according to the part of the nest 
for which they are required. The whole exterior, as well as the 
walls, are made of the rced-stems, woven very closely together, 
and being of no trifling thickness. There is a considerable 
amount of elasticity in the structure, and the whole nest is so 
strong that it might be kicked down stairs, or be thrown from 
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the top of the Monument, without much apparent deterioration. 
The interior, however, is constructed after a very different fashjdir. - 
Instead of the rough, strong workmanship of the exterioP|^ with 
its reed-stems interlacing among each other, as if woven by 
human art, and its pale yellow hue, the inside exhibits a lining 
of flat leaves, laid artistically over each other so as to form a 
soft, smooth resting-place, but not interlacing at all, being held 
in their place by their own elasticity. Their colour is of a pale 
bluish grey, and the contrast which they present to the exterior 
is very strongly marked. In size the nest is about as large as 
an ordinary cocoa-nut — not quite so long, though broader. 

Mr. Swainson mentions that in one specimen of the nest made 
by this bird there was a peculiarity about the opening. "The 
aperture is lateral, but not upon the top, so that it serves the 
purpose of a window to the inmates, who are sheltered over- 
head by the convex top of the nest. There is something very 
ingenious in the construction of this opening, which is not, as it 
at first appears, round, but semicircular, the arch being bound 
round with a stronger band than usual, and the plane or base 
much stronger, and composed of straight pieces of the stalks of 
the grass, evidently for the purpose of giving to that part on 
which the birds perched greater strength and substance.” 

In the right-hand lower corner of the illustration is a nest 
of another species of Weaver Bird, the pretty Taha Weavek, 
Eiiplectes Taha, 

This species, though plentiful, is rather limited in range, and, 
according lo Br. Smith, is not seen southwards of lat. 26°. 
Northwards of tliat line, however, it was found in numbers, 
associating in large flocks, and generally haunting the neighbour- 
hood of rivers. In some places, the trees that grew near tlie 
rivers were filled with crowds of the Taha Weaver Bird. In 
some localities, where the ground is cultivated, the Taha Weaver 
is more plentiful than is liked by the natives, for it is very 
destructive among the gardens ; and, in places where it is very 
numerous, a continual watch must be kept lest the crop should 
be utterly destroyed. An allied bird, Eupkctes oryx, is equally 
destructive in the summer months. 

Although tiie Talia Weavers are mostly found among trees, 
at tlu^ cuiiimeiicement of the breeding season they leave the 
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fcisftncliesj and retire to the reeds that fringe the river sides, and 
' upibn these reeds they build their pensile nest. The plumage of 
th^^ffaha Weaver varies greatly according to the season of the 
year, the yellow of the summer coat being freely interspersed 
with brown dashes in the winter. Even the beak is said to 
(dmiige its colour, and to be hghter in the summer than in the 
winter. 

As in the illustration of African Weaver Birds so many nests 
and their architects are introduced, I will give a brief summary 
of its contents. 

In the right-hand upper corner are seen the curious nests of 
the Mahali Weaver, accompanied by the birds themselves. Just 
l)elow the Mahali are several rows of nests pendent from boughs. 
These are the homes of the Spotted Weaver, and are represented 
as attacked by monkeys, which are being ducked for their 
])ains, and will not succeed in reaching the nests. The monkey 
is the vervet, CercopitJiecus fygerythrm, commonly called the 
green monkey, and is of the species that so frequently accom- 
pany organ-grinders in this country. Assailing and bickering 
at the monkeys are several other species of Weavers. Some of 
the Spotted Weavers are defending their homes, and are aided 
by three other species, Floceics subaurem, known by its lighter 
line; Hyphantornis textor, distinguished by its dark bill; and 
Textor erytlirorhynclms, known by its light bill. 

Rather in the background, and in the centre, are some nests of 
riuceus Capensis, woven with a palm-leaf. In the left-hand 
hnver corner is the long, retoit-shaped nest of the pretty Yellow 
W(iaver ; in the corresponding right corner is the Taha Weaver ; 
and hanging over the water at the bottom of the illustration is 
tlie habitation of the Yellow-capped Weaver. 

In Jamaica there is a bird, which would not allow any illus- 
tration of its size and beauty, but is neverthele^ss a most interest- 
ing species. This is the Palm Swift {Tachornis plmnicolia)^ 
easily known by the broad white belt on its black body, some- 
thing like the white band on the common house martin. 

As is implied by its generic name, the Pulin Swift is celebrated 
for its very great speed, which it exhibits by its darting llight 
over the grass savannahs. As, moreover, it resides in Jamaica 
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througliout the whole year, it gives every opportunity for ob- 
serving its habits. 

The nest of this bird is very curious, and always pensile ; and, 
though it can never be mistaken for that of any other bird, it is 
built after a very diverse fashion. Usually, it is fastened to the 
spathe of the common cocoa-nut palm, being cemented to the 
leaf so firmly, that if it be pulled away by force, the outside 
integument of the leaf comes away also. The nest is ingeniously 
hidden in the leaf, so that it would not be noticed by an ordinaiy 
observer, were it not that in some cases the bird is so very 
liberal of its materials that their superabundance betrays its 
pi’esence. Tlie nest is made of cotton and feathers, tlie cotton 
forming the exterior and the feathers the lining. The walls of 
the nest are very strong, though flexible, and something like felt, 
being firmly compacted, and containing an enormous mass of 
downy feathers, in the middle of which the eggs are laid. 

The cotton is of a very short staple, and is not the substance 
used in commerce, but the produce oi‘ the silk-cotton trees belong- 
ing to the genus Bombax. These trees are of very great size, the 
trunks running nearly a hundred feet in height, without a branch, 
and being even more than proportionately thick. The cotton 
is of very trifling use in commerce, the staple being not much 
more than an inch in length, and is chiefly employed for stuffing 
mattresses and pillows. The native tribes of Guiana use it for 
the tiny arrows which they project through their long and slender 
air-guns, fastening it upon the head of the arrows so as to make 
them fit the tube. A quantity of this cotton is now before me, 
and it is evident that the very qualities which render it useless 
for commercial or mechanical purposes are precisely those which 
are best adapted for the structure of the nest. It is remarkably 
fine in texture, being almost silky to the touch ; and, instead of 
becoming inextricably entangled, as is the case with ordinary 
cotton- wool, it cannot be handled without leaving a number of 
short fibres on the fingers. Its usual colour is yellowish, but 
occasionally it is nearly white. 

Several nests are often found in each spathe; and it is a 
curious fact that, in such cases, they are agglutinated together 
with the same substance that fastens them so firmly to the leaf, 
and are connected by a kind of gallery, which runs along 
the side, and communicates with each nest. It is thought 



THE TAILOR BIRD. 


209 

that the bird occupies the same nest repeatedly, after the manner 
of swallows and martins, and tliat it does not desert the tenement 
until the spathe becomes detached and falls to the ground, after 
the custom of its kind. Fallen spathes are plentiful under the 
palms, and in them the nests of the Palm Swift are frequently 
seen. 

Sometimes the Palm Swift choses another tree, and builds its 
ni^st in the palmetto, a ]^alm belonging to the genus Cham^rops, 
III such cases, the nest is of a different sliape to that which is 
found in the cocoa-palm, something resembling irifori^ 
rubber tol)acco-])ouches which arc now so common, 
of the nest is loose and woidly, instead of being fimiaiid 
and in some instances it is so very loose, that it looks just'^ko 
a doll’s wig. The eggs of the Swift arc white. 

The man wlio first invented sewing in all prohabiliiy thoiiglit 
that lie had discovered, or rather created, an ait whieli was 
f!iitirely new, and that to him alone was due the credit of per- 
ceiving the virtues of a fibre tlirust through lioles. 

The capabilities of his invemtion be could not bo ex])ecied to 
foresee, inasmuch as ho would in all probability limit its powers 
to the decoration rather than the clotbiiig of his own person. 
In process of time be might comprehend that, by means of the 
needle and tliread, a number of small leaviis or skins miglit bo 
made to serve the same purpose as a single large one, and as 
his instruments improved, so would his work. TJiere are, it is 
true, certain nations wlio have bceu acquainted with the art of 
sewing from time imiiH'inorial, and never seem to have made the 
least progress in it. TUq native Australian, fur example, dis- 
plays wonderful ingenuity in making tliread from tlie sinews of 
tlie kangaroo’s tail, and needles from the emu’s bones; but 
tliere bis invention seems to have stopped, and u]) to tlie I)r(^serlt 
time, the junction of a couple of kangaroo skins, or the sewing 
iogetlier of a few ** opossum” furs, seem to be tlie limits of his 
powers. Still, in oth(*r countries, the needle and tliread have, as 
a rule, exhibited a regular improvement, ujitil they have culmi 
nated in the sewing-machine of the present day. 1 fad, howeviir, 
some good genius enabled the original founder of the art to 
foresee its effect upon the world, he might well have been proud 
of his discovery, the earliest of human arts. 
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The respectable guild of tailors, indeed, were wont to attri- 
bute to their mystery an antiquity surpassing that of any other 
handicraft, and, on the strength of a certain passage in Genesis, 
claimed Adam as the first tailor. As to the smiths and musi- 
cians, the tailors looked down upon them as of comparatively 
recent origin, and considered even the mysterious order of Free- 
masons as modern upstarts. Had they been moderately skilled 
in ornithology, they might have claimed a still older origin, on 
the grounds that, long before man came on the earth, the needle 
and the thread were used for sewing two objects together. 
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The wonderful little bird, whose portrait is accurately given 
in the accompanying illustration, is popularly known by the 
appropriate title of Tailok Bum, its scientific name being Or- 
ihotomiis longicaudus. The manner in which it constructs its 
pensile nest is very singular. Choosing a convenient leaf, gene- 
rally one which hangs from the end of a slender twig, it pierces 
a row of holes along each edge, using its beak in the same 
manner that a shoemaker uses his awl, the two instruments 
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being very similar to each oilier in shape, thongh not in 
material. These holes axe not at all regular, and in some cases 
there are so many of them, that the bird seems to have found 
some special gratification in making them, just as a boy who 
lias a new knife makes havoc on every piece of wood which he 
can obtain. 

When the holes are completed, the bird next procures its 
thread, which is a long fibie of some plant, generally much 
longer than is needed for the task which it perforins. Having 
found its thread, the feathered tailor begins to pass it thixmgh the 
holes, drawing the sides of the Icjaf towards each other, so as to 
form a kind of hollow cone, the point downwards, (lencnully a 
single leaf is used for this ]»urpose, but whenever the bird cannot 
find one that is sufhcicnily large, it sews two together, or even 
fetches another leaf and fastens it with the fdire. Within the 
Iiollow thus formed the bird next d(‘,])Osits a quantity of soft 
while down, like short cotton wool, and thus (‘constructs a warm, 
light, and eh^gant nest, which is scuircely visihle among the 
leafage of the tree, and wliich is safe from almost every foe 
(‘xcopt man. 

There are s(*veral nests of the Tailor I'ird in the Ih’itish 
Museum, one com]K)S(‘,d of scv(wa] h'.aves, and the other in 
which one leaf is used. It is a ])it.y that in all instances the 
leaf has Ix^en plucked from the twig on which it grew ; and it is 
to be wished that when other spemimms arc brought to England 
the twig will be cut off, and that if the leaf should fall oif, it 
may ho rc'placed on the s|.»ot whereon it grew. Beautiful as is 
the detached iK;st, it docis not give lu'ai'ly so vivid an idcja of its 
()l)j{‘c,t as if it were still snspcnd(‘.d to its braiujh. 

The Tailor Bird is a native of India, and is tolerably familiar, 
liaunting the habitations of man, and being often seen in the 
gardens and compounds, feeding away in conscious security. It 
seems to care little about lofty situations, and mostly prefers the 
ground, or lower brandies of the trees, and flies to and fro with 
a peculiar undulating flight. Many species of the same geims 
are known to ornithologists. 

The tailor bird is not the only member of the feathered tribe 
which sews leaves together in order to form a locality .for its 
nest. A father pretty bird, the Fan-tailed Warbler {Salicaria 

p 2 
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cisticola) has a similar method of action, though the nest cannot 
\>e ranked among the peiisiles. 

Tliis bird builds among reeds, sewing together a number of 
tlieir flat blades in order to make a hollow wherein its nest may 
be hidden ; but the method which it employs is not precisely the 
same as that which is used by the tailor bird. Instead of 
passing its thread continuously through the holes, and thus 
sewing the leaves together, it has a great number of threads, 
and makes a knot at the end of each, in order to prevent it 
from being pulled through the hole. A description and beautiful 
figure of this bird may be seen in Gould’s Birds of Europe,” 
Vol. ii. 

The odd little titmice can be admitted among the Pensile 
Birds, as one of them constructs a habitation as purely pensile 
as any which has yet been mentioned, and which yields in 
beauty to none. This is the Penduline Titmouse 
f)endulimis)y a native of Southern and Eastern Europe. As is 
the case with all its family, it is a little bird, scarcely exceeding 
four inches in length, and being marked with pleasing though 
not very brilliant colours. In general habits it resembles tlie 
hoarded titmouse of England, haunting the sides of streams, 
and feeding upon the seeds of aquatic plants, as well as upon 
the various insects, larvte, and small molluscs that are found 
so plentifully in the w^ater. 

The chief point of interest in this bird is, however, concen- 
trated in its nest, which is made in a flask-like shape, and is 
mostly suspended'' to the extremity of some twig that overhangs 
the water. Willows, and other trees that are fond of the water, 
are favoured residences of this curious little bird. The larger 
end of the nest hangs downwards, so that at a little distance 
it looks like a huge pear with a rather long stem. The material 
of the nest is the cottony dowm of the wdllow and poplar, and 
the opening is always at the side. The position chosen is not 
invariably at the end of a twig, as the nest is sometimes found 
among the reeds, hidden by their tliick stems from observation. 
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PENSILE BIRB8 (CONTINUED). 

Australian Pensiles — ^Tbe YEiitow-THROATED Sericornis — Its habits — Singular 
jwsition for its nest— Conscious security — The Rock Warbler — Shape and 
locality of its nest— The Yellow-tailed Acanthiza— Its colour and song— 
Supplementary nests — ^The Pinc-pinc and its home — Supposed use of the sup- 
plementary nest— Tlie Singing Honey-Eater and its nest— The myall or 
weeping acacia — Varioas materials — The Lunulated Honby-Eater — A new 
material— The Painted Honey-Eater, its habits and nest — The art of preser- 
vation — Nests and their branches— The colour of eggs — The White-throated 
Honey-Eater and its habits — Its curious nest — Locality of the nest — The 
Golden-crested Ween, and the I’esomblance of its nest to those of the 
Honey-Eater— The Swallow Dic-®um— Its song and beauty of its plumage — 
The nest, its materials, form, and position — The Malitrus and its nest — ^Tho 
Hammock Bird— Singular method of suspending the nest— The White-shafted 
Fantail — Strange fonn of the nest — The api>ondngo or tail of the nest. 

Some very remarkable instances of pensile birds* nests are 
found in Australia, and for many of them we are indebted to the 
patient and careful research of Mr. J. Gould, from whose skilful 
works on ornithology several illustrations have been, by per- 
mission, copied. 

A very curious instance is found in the nest of the Yellow- 
throated Sericornis {Sericornis citrcognlaris)^ a rather pretty, but 
not a striking bird. The general colour is simple brown, and, as 
its name imparts, the throat is of a citron-yellow. The only 
remarkable point in the colour, beside the yellow throat, is a 
ratlier large patch of black, wliich envelops tlie eye and ijasses 
down each side of the neck, nearly as far as the shoulders. It is 
the largest of its genus, and, although not rare, is seldom seen 
except by those who know where to look for it, as it is scarcely 
ever observed on the wing, but remains among tlie thick under- 
wood, flitting occasionally between the hranch(3S, but mostly 
remaining on the ground, where it pecks about in search of the 
insects on which it feeds. 

The reason for its mention in this work is the singular 
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structure of its nest, which is descrihed by Mr. Gould in the 
following words : — 

“ One of the most interesting {>oints connected with the 
history of this species is the sitiuitioii cliosen for its nest. 
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“ All those who Imve rainblcil in the Australian forests must 
have observed that, in their more dense and humid parts, an 
atmosphere peculiarly adapted for the rapid and abundant 
growth of mosses of various kinds is genemted, and that these 
mosses not only grow upon the trunks of decayed trees, but are 
often accumulated in large masses at tbe extremities of tlic 
drooping branches. These masses often become of sufficient size 
to admit of the bird constnicting a nest in the centre of (hem. 
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with so much art that it is impossible to distinguish it from any 
of the other pendulous masses in the vicinity. These bunches 
are frequently a yard in length, and in some places hang so near 
the ground as to strike the head of the explorer during his 
rambles ; in others, they are placed high up on the trees, but 
only in sucli parts of the forest where there is an open space 
entirely shaded by overhanging foliage. As will be readily 
conceived, in whatever situations they are met with, they at 
all times foian a remarkable and conspicuous feature in the 
landscape. 

“ Although the nest is constantly disturbed by the wind, and 
liable to be shaken when the tree is disturbed, so secure does the 
inmate consider itself from danger or intrusion of any kind, that 
1 liave frequently captured tlie female while sitting on her eggs, 
a feat that may always be accomplished by carefully placing the 
hand over the eiitmiice — that is, if it can be det(Hded, to effect 
wliich, no sliglit degree of close prying and examination is 
necessary. 

“ The nest is formed of the inner bark of trees, intermingled 
with green moss, wliich soon vegetates ; sometimes dried grasses 
and fibrous roots form part of the materials of which it is com- 
posed, and it is warmly lined with feathers. The eggs, which 
are three in number, and much elongated in form, vaiy con- 
siderably in colour, the most constant tint being a clove-brown, 
freckled over the end with dark umber-brown, frequently 
assuming the form of a complete band or zone ; their medium 
length is one inch, and their breadth eight lines." 

If the reader will bear in mind the remarkable shape of this 
and a few other nests, he will see, in a future page, how won- 
derful is the resemblance between the jiensile nests of birds and 
insects. 

Pensile birds do not always suspend their nests to the 
branches of trees, but in some instances choose exactly the 
localities which appear to be the most unsuited for the purpose. 
Still keeping to Australia, we may find a most wonderful 
example of a pensile nest near mountain courses. The bird 
which makes it is called, indifferently, the PocK Warbler, or 
the Cataract Bird {Origma nihricata), because it is always 
found where water-courses rush through rocky ground. So 
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attached is the bird to these localities, that it is never seen in the 
forest, nor ever has been observed to perch upon a branch. The 
generic name, OvigmoLy is derived from a Greek word, signifying 
a rock or a precipice, and is more appropriate than are many 
scientific titles. 

It is a small bird, no larger than our sparrow, and is soberly 
coloured, the general hue being brown, relieved by a dull red on 
the breast, something like that of the female robin. It has a 
melodious though not very powerful note \ but its chief claims 
to admiration are founded upon the extraordinary nest which it 
builds. In general shape this nest somewhat resembles a claret 
jug without a handle, having a long, slender neck and a globular 
and suddenly-rounded bulb. 

It is suspended from the rocks in sheltered places, and 
wherever an overhanging ledge of rock affords protection from 
the elements, there the strange nests may be found. Just as the 
martins take a fancy to some favoured spot, and build whole 
rows of nests on one side of some particular house, utterly dis- 
daining neighbouring houses, which, to all appearance, afford 
exactly the same advantages, so do the Eock Warblers affect 
some particular rock, and hang their nests by dozens in close 
proximity to each other. The material of the nest is the long 
moss which is plentiful in the country; and, as may be seen 
from the illustration, the entrance is near the centre of the 
rounded bulb. In consequence of the material of which the 
nest is constructed, it is very rough on the exterior, though 
smooth and comfortable enough within. 

Australia certainly produces some of the most singular objects 
in the world. Among the many varieties of birds’ nests which 
are found in tliis region, there is one of a very curious form, 
resembling very greatly a common cottage loaf, and being in fact 
a double nest, one being placed upon the other. 

The bird which makes this nest is termed the Yellow-tailed 
Acanthiza {Acanihiza chryso'i'rhcea)^ and is not uncommon in 
different parts of Australasia It is rather a neat-looking bird, the 
colours being beautifully blended together. The back and upper 
parts are greenish, like the hue of our common wood-wren, and 
below it is pale yellow, while there is a patch of bright golden 
yellow at the base of the tail. As if to contradict the popular 
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idea that the birds of Australia have no song, the Yellow-tailed 
Acanthiza sings a bright, cheerful note, very like that of the 
goldfinch, so that it is in all points a pleasing little bird. 

It is seldom seen on the wing, or, at all events, seldom flies 
to any distance, as it prefers to remain on the ground, or in the 
bush, and when disturbed will fly for a few yards and then settle 
again. It is generally found in small flocks, consisting of six or 
ten in number, and as it is by no means timid, will allow itself 
to be approached closely before it takes alarm. 

The nest is a very remarkable structure. In most cases it is 
formed as has just been mentioned, a little nest being stuck on 
the large one. The materials of which it is made are grass, 
wood, and leaves, and the structure is rather loose and careless. 
Generally it is suspended from the delicate mimosa branches, 
especially in Van Diemen's Land ; but wlieii it builds in gai*deus, 
as is often the case, it mostly prefers a low shrub for that purpose. 
Unfortunately for the bird, the bronze cuckoo has a predilection 
tor its nest, and lays its eggs therein. Wlienevcr this is the case, 
the parasitic bird takes entire possession of the nost, and no 
other young are found in it. 

The supplementary nest is not invariably present, and both 
Uie size and shape are extremely variable. The reader may 
peihaps remember that the riNC-PlNO of Alricti {Drymoica icxlrix) 
has a similar custom, constructing a supplementary roosting-place 
upon tlie nest. The lionie of the riuc-piiic is of mnch firmer 
structure than that of the Yellow-tailed Acanthiza, being made 
of vegetable fibres, interwoven so strongly and elaborately that 
a tliick, felt-like substance is produced. The entrance to the 
nest is formed in a tubular s]iax)c, and piojects for an inch or 
two, so as to look like a spout, and near tlie ciitiance is con- 
structed a rounded projection on whicli a bird can ro.pose. 

Some persons think that the male bird uses this j)(^icli, and 
that he posts himself by tlie entrance in order to act as a s<mtry 
and to keep guard over the inmates. It is more probable 
liowever, that the projection is used, not so much as a icsfing- 
place for the male, although he may possibly ialvc a fancy for 
sitting in tlie fresli air rather than in the nest, as a perch on 
which the bird can settle before it passes into tlie tubular 
entrance. Tliis supposition is borne out by the fact that there 
are mostly several of tluise perclies on each nest, so that the 
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whole structure assumes a rather awkward and irregular aspect 
The nest is of very large dimensions when compared with its 
architect being on the average four inches in diameter. 

There is another species of Acanthiza {Acanthiza reguloides) 
which lives in Australia, and builds a nest very similar in its 
materials and the general principle of its structure to that of the 
bird already described, except that the supplementary nest is not 
• present, 

A MOST beautiful pensile nest is made by the Singing Honky- 
Eatku {Piilotus sonar ns) y a species which is spread over a largt 
portion of Australasia. 

Here we have another example of an Australian singing bird, 
for the melody of this creature is so loud, so full, and so rich in 
toiKi, that Mr. Gould compares it to that of the missel thrush. 
It is a soberly-coloured bird, though easily identified, the back 
being pale brown, the top of the licad yellow, and a deep black 
patch passing over the eye and turning downwards along the 
side of the neck. It is a lively bird, as are all those feathered 
creatures which feed chiehy on insects, and even in mid-winter 
its melodious song may be heard in full vigour. 

There is a very common tree in Australia, popularly called the 
myall, known to scientific botanists as Acacia pcndvda. The 
twigs of this tree aixi long and very slender, and the leaves are 
so narrow and delicate tliat at a little distance they look more 
like grass-blades than the leaf of a tree. The reader may re- 
member that this is a characteristic of all drooping or ‘‘weeping” 
trees, the leaf and the twig being slender in proportion to each 
other. The weeping birch and the weeping willow of our own 
country are good examples of this peculiarity. 

Thus, as both the loaves and the twigs of the myall are extra- 
ordinarily long and slender, the tree is chosen by many birds 
which build pensile nests, as will be seen in the course of this 
volume. It seems a tree that was made for the express purpose, 
because the long and slender twigs serve the double purpose of 
affording a firm attachment for the nest and suspending it where 
no ordinary fix? can reach it, while the delicate leaves give their 
aid in fastening the nest to the twigs, and at the same time serve 
to conceal the structure from prying eyes. 

Although the general structure of the nest is the same in all 



THE LUNULATED HONEY-EATEE. 


219 


pails of the country, the materials necessarily dilYer. In New 
South Wales, the external shell of the nest is formed of very 
fine dry stalks, not thicker than twine, while the lining is com- 
posed of fibrous roots, matted together witli spiders' webs. It is 
fastened by tlie rim to tlie twigs, and as a Jew of tlie slender 
twigs occasionally are interwoven into the nest, it hangs quite 
securely. In Western Australia, the nest is made of grasses, 
which, although green when first woven, become white and dry 
in a short time. The grass is mingled with the liair of the 
Kangaroo and the fur of some phahingist, vulgai'ly called 
opossum, which serve to mat the grass together and to make it 
impervious to the wind and rain; and the interior is neatly lined 
with grasses and v(‘ge table down. 

Til EKE are many Honey-Eaters in Australia, all of wliich are 
easily known by the hairy tuft at the end of the long tongue, 
which is used for licking the sweet juices out of flowers. The 
entomological reader may perhaps remember that the tongue 
of the hive bee is constructed on precisely the same principle, 
being long, slender, mobile, and fringed with hair at its top. 

Many of them construct nests whicli may fairly be reckoned 
among the pensile, and one of the prettiest among the number is 
that which is built by the Lunulated Honky-Eateh {Meliihrciitcs 
hinulaiu^^. The bird is easily recognised by the white crescentic 
mark which runs round the back of the neck, the horns pointing 
iq)wards towards tlie ojaaiing of the mouth, and forming a 
striking contrast with the black hue of the head and neck. 

The nc'st of ibis bird is very like that of the Singing Homy- 
Eiitcr, luit is mostly suspciiided to the thinnest twigs which grow 
at the summit of the enormous Eucalypti -trees. Owing to Jho 
great height at which it is plo.ced, and the leaves wliicli surround 
it, none but an experienced eye can detect it. The walls of the 
nest are ingeniously made of the inner rind or ‘Oilier” of tlie 
striugy-hark and other gum-tree.s, a material which, is not unlike 
the “bass” with which all gardeners are so familiar. The hair 
of various animals is mixed witli the bark, and since sheeji liave 
Ikmmi introduced into Australia, tlio bird has always availed itself 
coi>iously of their wool, finding that it can he wo]’k( d well into 
the nest, and serves to hind the materials firmly together. As 
the nest is always hung by the rim to tlie twig.s, strength of 
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substance is an absolute necessity, and the toughness of fibre 
and the felting property of the wool make it a most valuable 
addition to tlie building materials used by the bird. 

For the lining of the nest, the Lunulated Honey-Eater retains 
the materials to which it has always been accustomed, and uses 
the fur of tlie phalangists, which has the advantage of being 
very soft, very warm, of retaining its elasticity, and of not 
adhering to the claws of the inmates, as would be the case 
with wool. 

There is another of these pretty birds, called the Painted 
Honey-Eater, on account of the variety of its colouring. Its 
scientific name is Eritomophila picia. The gcnieral colour of this 
[landsorne bird is rich brown above, with the exception of a 
yellow patch on the base of the tail, and white, slightly spotted, 
below. A characteristic mark of the species is a little patch of 
pure white just by the ears. 

This handsome species inhabits the interior of Hew South 
Wales, and does not confine itself merely to a diet of sweet 
juices, but feeds much on small insects. The generic title, 
Entomophila, is composed of two Greek words, which signify 
insect-lover, and is given to this bird, and several other Honey- 
Eaters, oil account of their iuscct-eatiiig habits. The birds are 
extremely active, and devote much of their time to the pursuit 
of insects on the wing, in which occupation they have a great 
resemblance to our well-known fly-catclier. They sit on a branch, 
kcf^ping a careful watch, and whenever an insect passes near, 
they dart into the air, catch it, and return to their post. They 
are generally seen in pairs, and are very playful, chasing each 
other meiTily, and spreading their tails so as to show the white 
colour. When on the wing, they are so like the common gold- 
finch that they might easily be mistaken for that bird, the patchy 
distribution of the colour, and the white spot on the face, adding 
greatly to the resemblance. The nest of this bird is a beautiful 
example of the pensiles, and on looking at a specimen it is im- 
possible to restrain a feeling of regret that the art of preservation 
as it now stands will not permit us to retain the branch and 
its delicate leaves in all their lovely greenery, their long, spear- 
like blades affording so beautiful a contrast to the dry and 
withered substance of which the nest is made. 
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I may perhaps throw out a hint to collectoi-s of birds’ nests, 
that they would always increase the value of the nest by retain- 
ing as much as possible of the branch on which it was placed, 
as the interest greatly depends upon the precise relation which 
the nest bears to its locality. None, for exam])le, can properly 
appreciate the extreme beauty of tlie nest built by the challinch, 
until they sec the exquisite manner in which tlu^ exterior is 
covered with mosses and lichens, which exactly n'semble in 
colour the bark of the branches amid which it rests. Tlu‘ pretty 
cup-like nest of the goldtinch, the domed stiT*ctui‘e of the long- 
tailed titmouse, the basin-shaped home of the thrush, and the 
clumsy structure of the rook, are all so beautifully Jidapt(‘d to 
the situation which they occupy, that to remove tlami f?‘om their 
surroundings is to deprive them of lialf their value. 

Although the leaves cannot be induciul to retain their ibrni or 
colour, and always become crisp, and dry, and shrivelled, and 
brown, the branches still keep their fonn, and, if properly managed, 
may be made to retain their position. The b(‘st jdan for rc^storing 
the nest to its original appearance; is to substitiib; for tlic dri(;d 
foliage a new set of artiticial leaves, wdiich an; now made so true 
to nature tluit they can scarcely b(‘ distinguished from their 
living models. Only, it is to lx; ho])ed that the ars(;ni(;al gre(;n 
will not be used, not only on acc.ount of its poisonous ([ualitie-s, 
but also of its peculiar hue, which is quit(i unlike th.at of 
living leaves. The life-like a.i)pearance of the bark can easily In; 
restored by the judicious use of colour, moistened wafers, and 
varnish. 

The eggs, too, should always be made to a))])(*ar iu the-ir 
natural hues, wdiicli in many instances are lost when the con- 
tents are removed. This is invariably the case with all of the 
smaller eggs where the shell is not deeply coloured ; and in 
some instances, such as the egg of the kingfisher, tla; swift, the 
dipper, and the sand-martin, the colour of the egg is changcxl 
from delicate pink to chalk-white. I always njiicnv tlie colour 
of these eggs by injecting a mixture of carmine and gamboge — a 
single drop is sufficient for a small egg ; and in order to ]>rev(;]yt 
it from drying in streaks and blots, I hold it over a spirit-lamj), 
or before a fire, and turn it continually until it is (juite dry. An 
unblown egg should be kept as a model whereby the colour (;an 
be precisely determined ; and when it is properly done, the effect 
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is very lieautiful. A pure white egg, like that of the kingfisher, 
is much improved by heating the shell, after the colour is dry, 
and then injecting a little boiling wax, so as to back up the 
colour, and restore the beautiful translucence of the unblown 
(‘gg. A tiny scrap of silver-paper should then be fastened over 
the orifice, in order to prevent dust from entering. 

To return to our Honey-Eaters. The material of which tlie 
nest of the Painted Honey-Eater is composed is fine fibrous 
roots, interwoven very artfully, but loosely, and being of so frail 
a structi^re, that much care is required to remove it without 
damage. It is fastened by the rim to the delicate twigs of the 
beautiful weeping acacia {Acacia jpeiidula), whose long lanceo- 
late leaves droop over and nearly cover it. It is a very small 
nest in proj)ortioii to the size of the bird. 

Still keeping to the same interesting family of birds, we find 
among the ])eiisile buildei’s another species of Honey-Eater. 

The WiiiTE-TiniOATED Honey-Eater {Entomophila alhogularis) 
is ratlKJr like the Painted Honey-Eater, being brown above, 
white below, and liaving a yellow patch on the base of the tail. 
It is, howevci’, easily distinguished from its congener by the 
peculiarity from which it derives its name — viz. a large patch 
of jnire white in the front of the throat, extending as fixr as 
the eyes. The top of the head is greyish blue, and the breast 
is bull. 

It is a lively, active little creature, ever on the move, and 
delighting to flit from branch to branch, but not caring to make 
long flights. As it flies from one bough to anothei-, it utters a 
musical little song, much like that of the goldfinch, and continues 
to sing for a considerable time. It detests wind, and is mostly 
seen in the thick bush, and loves to frequent the masses of 
mangroves which edge bays and creeks, because the air is com- 
paratively still. In these places may be found its curious nest, 
which is about as large as a breakfast-cup, and very much of 
the same shape. It is made of the delicate paper-like bark of 
the Melaleuca^, and various vegetable fibres, ivith which it is • 
ingeniously hung to the branches. The broad, thin bark causes 
it to be very smooth on the exterior. For the lining, the bird is 
not indebted to any animal or bird, but uses grass-blades, which 
are rujatly laid, and form a soft resting-place for the eggs. 
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The nest is placed very low, being often found scarcely two 
feet from the water, in that point resembling the nest of Ihe 
African weaver birds, which have already been described. It 
is al'ways hung near the extremity of a branch, and invariably is 
so placed as to be under the protection of a spray of leaves, 
which act as a roof whereby the rain is thrown off. 

In order that these singular Australian nests whicli have, 
been described may bo compared witli each other at a glance, 
five of the most remarkable examples have been placed in the 
same illustration, and by comparing the description Vith the 
figures, a better idea will be obtained than if each had formed 
the subject of a separate illustration. 

Before proceeding to describe another remarkable pensile 
builder of Austmlia, I must draw the attention of the reader to 
a bird of our own country, which oftens builds a pensile nest, in 
some respects resembling that of the White-throated Honey- . 
Eater. Want of space forbids me to introduce tin illustration of 
this (*xquisit(^ little creature, including a figure of its nest, which 
equals in licauty the Ijome of many foreign birds. As, howev(!r, 
this nest is folerahly familiar, and exam]>les can always Ixj 
obtained, J have ])refeiTed to insert figun.'s of fhe nests made by 
exotic and loss known l)irds. 

The Golden -CRESTED Wren {Rcgulus cristains), whose form 
and colours are so well known as to require no descri])tion, 
builds a beautifully neat little nest, thickly lined witli feathers, 
in which the minute little nestlings can lie securely. The nest 
is always ph‘icc‘fi under the protection of a natural roof, a spivay 
of leaves being a favourite spot. Almost invariably the nest is 
fairly suspended, and in several instances I have noticed that 
three hranches were used for the purpose. 

We will now return to our Australian birds. 

There is a genus of very small bii'ds, called Dicfeum, which is 
spread over many parts of the world, and finds several repre- 
sentatives in Australia. All are interesting bii'ds ; but as the 
present work only treats of birds as the architects of their nests, 
it is necessary to select one which builds a ixuisile habitation 
This is the Swallow Dictum (Diemum hirundinaceurn), a bird 
scarcely as large as our common wren, and glowing with brilliant 
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colours, the wliole of tlic upper part being deep, glossy blue- 
black ; the throat, breast, and under tail-coverts of a fieiy scarlet ; 
and the abdomen pure white. It has a very sweet though low 
and inward note, so faint as scarcely to be audible from the tops 
of the trees, but continued for a long time together. 

Artificial aids to vision are required in order to watch the 
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habits of the Dicieum, for it loves the tops of the tallest trees, 
where its minute body can scarcely be seen without the assistance 
of glasses. The Casiiarini'e are favourite trees with this bird, 
which is fond of flitting about the branches of a parasitic plant 
called loranthiis, which .bears viscid berries. It is not precisely 
known whether the l)ird haunts the loranthus for the sake of the 
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berries or of the insects, but as the Dica3um is one of the insect 
eaters, the latter supposition is probably correct. 

It is veiy seldom if ever seen on the ground, and its flight 
among the upper branches is quick, sharp, and darting. 

The nest of the Swallow Dicieum is as pretty as its architect, 
and its ordinaiy shape cjin be seen in the accompanying illustra- 
tion, tliough the plain black and wliite of a wood engraving can 
give but little idea of its full beauty. In colour it is nearly pure 
wliite, being made of the cotton-like dixwn which accompanies 
and defends the seeds of many ])lants, and this material is so 
artl’ally woven that the nest almost looks as i,f it were made from 
a piece of very white cloth. It is always purse-like in form, 
though its shape is slightly variable, and is suspended by the 
upper portion to the twigs at the very sumuiit of the tree. 
Generally it hangs its nest upon the parasitic plant which has 
already been mentioned, but it often selects the Casuarinic, or the 
delicate twigs of the myall or weeping acacia, for that purpose. 
The average number of eggs is five, and their colour is greyish 
white thickly powdered with small brown sjiecks. Thciir length 
is about three quarters of an inch, and their breadth rather less 
than half au inch. 

There is a nest of another Australian bird which hris some 
resemblance to that of the Swallow Dicieum, namely, the home 
of the species called Maluriis cyancm, one ol’ a rather large group 
of birds, which are peculiar to Australia. Like tluj habitation 
which has already been described, the iu*,st of the Malurus is 
placed very high on the tree, and is purse-1 ike in shap(^ having 
an aperture in the side through which the bird can pass. The 
Malurus belongs to the same group of birds as the remarkable 
emeu-wren, so well known for its long, hair-like tail-feathers, 
and its odd custom of holding that appendage erect as it trips 
over the grass. The Malurus has the same habit, though its tail 
is comparatively short, and does not attract. much attention. 

In a previous page it has been mentioned that a bird was un- 
doubtedly the first tailor, and used needle and thread ages before 
man had invented such implements. We now come to a bird 
which may be accepted as the first hammock-maker, its nest 
being made of a hammock-like shape, and slung just as a seaman 
slings his oscillating couch. Scarcely any more comfortable bed 
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could be invented, provided that it be properly suspended, and 
the bird certainly deserves our gratitude, if it be only for the fact 
that it might have given the first hint on the subject. 

It is one of the Honey-Eaters, and is called the Lanceolate 
Honey-Eater {PUctorhynchus lanceolatus), on account of the 
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shape of its feathers. It is not a brilliantly coloured bird, its 
hues being only brown and white, diversified by a black line 
down the middle of each feather. It does not seem to be a 
very lively bird, being accustomed to sit on the very top of some 
lofty tree, such as an acacia or eucalyptus, and to remain almost 
motionless in one spot. So still and quiet is it that it would 
hardly be seen, were not its presence betrayed by an occa- 
sional powerful and shrilly-sounding whistle. Its food consists 
partly of insects, and partly of the pollen and sweet juices of 
flowers. 

The wonderful nest of this bird was found by Mr. Gould on 
the Liverpool Plains, overhanging a stream, and being a beautiful 
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t*xain})le of the ]K*iisilos. The iiuiterials of Avliich it is iiiiidc 
lire grass and wool, intininingled with tlie pure Avliite cotton 
of certain howers. As the reader may sec, by reference to the 
ilhistrtation, it is luing from a very slender twig, and only sus- 
pended at oi)posite extremities of tlie rim, the tree selected being 
the myall, or weeping acacia. The nest is ratluT small in pro- 
])ortion to the Vdnl, and is very deep, so that when the motlier is 
sitting on her eggs, or brooding over bt‘r young, she is obligi'd to 
]>ack lierself away vcny carefully, lier tail proji^ciing at one side 
of the nest and her bead at the oUit'r. 

OuK last cxamph'. of the Australian ])imsile nests is one wliicli 
is made by the AVhite-siiakted Fantail {llhljiithmi (tllnm), 
a native of Van Dienun's Land and the sonihern and wesbo’ji 
])ortions of Australia. It is ratliiu* a ])retty bird, being boldly 
marked with black and white, and is nniarkahle for tlie lact 
that the shafts and tips of the tail-feathiu*s are ])uj’e white, ilie 
(‘laitral feathers oidy exe,epted. It derivi'S its ] popular mum; 
of Fantail from its habit of spreading its tail like, a fan wliile* 
di'seiaidiiig, and as the tail is very broad, the uetion has a really 
i(‘inarkable t'lleet. 

The iK'sl of this lard is of a figure not vc*iy (aisy to desia ibe, 
but an id(;a of it imi^^e formed from a e-ominon \viiie-strain(;r, 
with a very long and striuglit s])ont. The nest is attach(;d to a 
hraiieh rather below tin*, middle of the cuj), so that the long 
spout hangs down like a tail, quite indejiendent of the ])ough. 
What can be ilic object of this ap]>endag(; no one knows, and 
there is no ]»ur])ose that it can evin be iinagin(;(l to fuliil, (;x(;(;|>t 
perhaps that it may serve as a conductor. Like jnany other 
pensile nests, it is jdaced at a low elevation, and hung over 
water. Sometimes, however, it is found in a forest where no 
stream runs, but even in such a case it is suspended not many 
feet from the ground, though higli enough to guard it against 
the attacks of any ordinary foe. 

The materials ol which the nest is made are the delicate 
inner bark of the gum-tree, together with mosses, and the soft 
clown obtained from the tree-fci-n. These subsbinc(;s are inter- 
woven with tough spiders’-web, which has the effect of binding 
them firmly together. TJiis remarkable nest is mentioned in the 
present place because its peculiar sliape bears some resemblance 
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to certain pensile nests formed by the humming birds, and which 
will presently be described. 

The bird itself is a lively, and amusing little being, not 
only active on the wing, but singularly bold and confiding in 
character, betraying little fear of man, and even entering houses 
when engaged in chasing insects. These attributes, however, 
entirely disappear during the breeding season, when the little 
bird becomes as shy, as suspicious, and as timid as it was 
formerly bold and confiding. It cannot endure that a human 
being should even approach its nest, and in order to draw off his 
attention, acts after the manner of the lapwing, and by feigning 
lameness endeavours to decoy the intruder in another direction. 
The 'White-shafted Fantail rears at least two broods in a season, 
and has occasionally been known to produce a third. There 
are only two young in each brood, so that the parents are not 
subject to very hard work when rearing their offspring. 

These birds are generally seen in pairs, but are not gregarious, 
and, as far as is known, they are permanent residents in Aus- 
tralia, merely shifting their quarters at the different seasons. 
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PKNSILE BIRDS (CONTINUED). 

American Pensile Binls — Humming Birds, and the general structure of their 
nests — The Little Hermit, its colour, habits, and nest — The Giiky-turoatei> 
Hermit and its hardihood — The Pigmy Hermit and its seed-ncst — The Long- 
tailed Humming Bird — Mode of building its nest — The White-sided Hill 
Star — Curious metho<l of susnending its nest — The Sappho Comet — The 
Chimborazian Hill Star— Curious locality— Its habits, food, and nest — The 
Sawbill and its singular nest — Habits of the Sawbill — The Brazilian 
Wood Nymph — Use made of its plumage and its nest— The Ruby and Topaz 
Humming Bird — Stulled Skins — The Azure Ccereba, its colour, nest, and 
habits — The Baltimore Oriole — Reason for its name — Its beautiful nest, 
and curious choice of materials — Familiarity of the Baltimore Oriole — The 
tliKUiARD Oriole, or Bob-o’-Link — Various forms of nest — Why called 
Orchard Oriole — The Crested Cassique, its size, form, and colours — Its re- 
markable nest — Difliculty of obtaining nests — The Great Crested Fly- 
CAi'ciiER, and its use of serpent-sloughs — The Red-Eyed Flycatcher, or 
W hip-Tom-Kelly — Low elevation of its nest — The Wuite-Eyed Flycatcher, 
its nest, and fondness for the prickly vine — The Prairie Warbler, its habits 
and nest— The Pine-Creeping Warbler— The Asiatic ponsiles— The Baya 
Sparrow — Its colour and social habits — Singular form of the nest. 


Having now taken a cursory glance at the pensile nests con- 
structed by the feathered inhabitants of Africa and Australia, 
we again cross the sea and come to America. There are many 
pensile builders among American birds, and chief among them 
are the exquisite little creatures called the Humming Birds, 
which are peculiar to America and her islands. 

Among the multitudinous species of this wonderful group of 
birds are very many examples of pensile nests, that mode of 
structure being, indeed, the rule, and any other the exception. 
As is the case with the nests of the Australian birds, some are 
suspended from twigs, others from rocks, and others again from 
leaves, the last-mentioned plan being the most common. It is 
evident that, in order to enable a nest to be fastened to a leaf, 
some very tenacious substance must be employed ; and this is 
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found ill the webs of various spiders, some oi which are of 
wonderful strongtli and elasticity — as strong, indecal, as the silken 
lines of our well-known brown-tailed moth, which, though 
tightly stretched, can be ])ulled without breaking, and spring 
bjick to their former position like a Iiaip-string. There is also a 
great variety in spiders' webs, so that the birds ('.an procure .at 
will the long ehast.ic threads with which tlie materials of the 
nest can be tied together, or the soft folt-like substances with 
which the moss, b.ark, and fibres c.an be interwoven, so as i>' 
form a firm and w(^t-resisting mass. 



LI TTLE HEUMIT. ( I’hai't/iornis ercmiUl.) 


Our first example of the pensile Humming Birds is the 
beautiful species called the Little I FEUMn’ {Phaeihmmis ercmiia), 
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a bird which is known by tlie warm ruddy colour of the 
under parts, and tlie black crescent on tlie breast. There are 
many species of Hermit Humming ]>irds, inliabiting Venezuela 
and the Caraccas, and choosing those districts where the flora 
is most abundant. Tliey are all renuirkablo for two peculiari- 
ties, the first being the form of the tail, which is regularly 
graduated, the two central feathers being the longest, and the 
others diminishing on eitlier side. The second peculiarity is, 
that the two sexes are nearly alike in their colouring, contrary to 
the usual custom among liumming birds, tlK', male of wliicli is 
generally brilliantly clad, and the fcmiale (piite j)lain and soinlm^. 
All those Hermits whose habitation is known build a curiously 
formed nest, funnel-shaped, and attachcal to tlie end of some 
drooping leaf. 

The cxam])le which has been chosen for illustration alfords a 
good idea of the form which is generally followed, and as may 
be at once seen, closely resembles that of the fantailed warbler, 
which has already been described. 

The nest which is here figured was attached to the very 
extremity of the leaf, so that the long tail liung down freely. 
The materials of which it was composed were the silky fibres 
of plants, the cottoii-like down of seed vessels, and some other 
substance, which is supposed to be fungus, and is of a woolly 
texture. All these materials were interwoven with spider’s-web, 
by means of which the nest was attached to the leaf at the end 
of which it swings. The bird almost invariably chooses some 
dicotyledonous leaf for its pendant home. 

Other nests made by birds of the same genus are worthy of a 
passing mention. 

First, there is the pretty nest of the Grey-throated Hermit 
{Pha’ethornis griscogularin), a very tiny bird, of comparatively 
sober plumage, reddish brown being the predominant hue. Tliis 
species is found in Ecuador, and is seen at an elevation of 
six thousand feet above the level of the sea. Indeed, the depth 
of cold which these fragile little beings can endure is really 
sui’prising, many species being found only on the highest 
mountains, and one bird, the Chimborazian Hill Star, inliabiting 
a zone tliat is never less than twelve thousand feet, and seldom 
more than sixteen thousand, above the level of the sea. Imme- 
diately above the last-mentioned elevation the line of perpetual 
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snow begins, and though the bird can exist just below it, the 
absence of vegetation prevents it overpassing that line. 

The nest of the Grey-throated Hermit is made of moss fibres 
and the same silken threads that have already been mentioned, 
and is fastened to a leaf. It does not, however, hang from the 
extremity, but is fastened against the side of the leaf, and its 
tail, if we may so call the lengthened appendage, is not free, but 
attached to the leaf in the same manner as the nest. 

Another species, Phaetliornis Eurynoif}ie, makes its nest of the 
tendrils of certain creepers, together with delicate root-fibres, 
and attaches it to the leaf of some palm by means of cobwebs. 

Our last example of this group is the tiny species called 
the Pigmy Hermit [PhaMhornis pygmwiib), a pretty little creature, 
though scarcely a brilliant one, and decorated with green-bronze 
above and warm red below. The nest of this species is fastened 
to a leaf, like that of the grey-throated hermit, and is also deep 
and cup-shaped, with an appendage so long as to give the whole 
nest a shape resembling that of a funnel. It is remarkable for 
the great use of which this little architect makes of seeds, the 
exterior being covered with downy seeds, and the interior lined 
with similar down, and the delicate fibres of flowering plants. 

The reader will remember that on page 228, it was mentioned 
that the general form of the nest made by the white-shafted fantail 
was similar to that constructed by one of the humming birds. 
The species in question is the Ilylocharis cyanetis, and the nest 
resembles that of the fantailed warbler in two points ; first, the 
manner in which it is suspended, and next, the formation of the 
appendage. Instead of being fastened to the side of a leaf, as 
is the case with the habitations of the hermit humming bird, 
this nest is placed upon a twig, so that it is supported by the 
cup, and the appendage hangs freely below. In other respects 
the nest is similar to those which have been described. 

As the reader may like to know how the tiny architect 
achieves her graceful task, I introduce a passage wherein Mr. 
Gosse describes, with the vivacity of an eye-witness, the manner in 
which the female Long-tailed Humming Bird {TrocUlm PolyU 
mus), builds its pensile home. The nest is made of fine moss, 
cotton fibres, spider’s-web, and studded externally with lichens, 
and is one of the true pensiles, sometimes being found over 
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water, and in one instance overhanging the sea waves, suspended 
to a twig of wild vine. The aeconnt is as follows : — 

Suddenly I licaixi the whirr of a huinining bird, and on 
looking up, I saw a female Polytmus hovering opix)site the nest 
with a mass of silk-cotton in her beak. Deterred by the sight 
of me, she presently retired to a twig a few paces distant, on 
which she sat. I immediately sank down among the rocks as 
gently as possible, and remained perfectly still. In a few 
seconds sho came again, and after hovering a moijjipt, 
peared behind one of the projections, wlienco in a 
she emerged again and flew off. I then examined the 
and found to my delight a new nest. 

I again sat down on the stones in front, where I could sec 
tlie nest, not concealing myself, but remaining motionless, waiting 
for the bird’s reappearance. I liad not to wait long ; a loud 
whirr, and there she was, suspended in the air hefine her nest. 
She soon espied me, and came within a foot of my eyes, hovering 
just in front of my hvee. I remaiiKHl si ill, however, when I 
heard the whirring of another just above me, penhaps the mate, 
but I durst not look towai’ds liiin, lest the turning of my bead 
should Irigiiten the female. In a minnte or two the other was 
gone, and she alighted again on the twig, where she sat somo 
little time preening her feathers, and apparently clearing her 
mouth from the cotton fibres,^^ for she swiftly projected the 
tongue an inch and a half from the beak, continuing the same 
curve as that of the beak. 

“ Wlien she arose, it was to perform a very interesting action, 
for she flew to the fltce of the rock, which was thickly clothed 
with soft downy moss, and, hovering on the wing as if before 
a flower, began to pluck the moss until she had a Iarg(! binic-li 
of it in her beak. Then I saw her fly to the nest, a-iid haviiig 
seated herself in it proceeded to place the new maUn ials, pressing 
and arranging and interweavijig the whole with Ihu- beak, while 
she fashioned the cup-like form of the interior by the pressure 
of her white breast, moving round and round as she sat. My 
presence appeared to be no liiiidrancc to her procecjdings, 
although only a few feet distant ; at length slie left the place 
and I left also.” 

The bird whose proceedings arc thus vividly described is a 
lovely species, remarkable for the very groat length of the two 
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central tail-feathers, winch are very narrow, and twice as long as 
the bird from tlie point of the beak to the root of the tail. They 
cross each other as the bird is at rest, and their colour is deep 
pur]ile-black. The rest of the plumage is most lovely, the 
upper parts being green, with a golden gloss, and the throat and 
lower parts (nnerald-gn'cn. The top of the head is deep velv(‘t- 
like black, and surmounted with a small i>Iume. These are tlie 
colours of the adult male, the female being without the two long 
featluns in the tail, the top of the head brown, and the throat 
and br(‘ast white slightly sp(‘ckled with green. 

In the accoin]>anying illustration may be seen figures of tin* 
n(‘sts made by tliree diff(‘rent species of hunnuing birds, each 
of which is remarkahh*. for some peculiarity of structure, though 
tli(‘y are all pensile, 

'I’he iirst of th<‘se nests is that which is mad(* by the WniTE- 
SIDEI) iril.L Star {Oreotrochihi^ lenmplcitrm); a native of the 
And(*s of Aconcagua, inhabiting a zone of very grejit elevation, 
seldom Ixung 8(H*n less than t(‘u thousand f(‘pt above the hwel (if 
t.h<} s(%a. With th(*. exception of a bright emerald-gnxm gorgvl, 
it is ratluT a dull-coloured bird, ilui jmwailing hue Ixung brown. 
The niist is shapcul sonn^thing lik(^ a hanim(»idv, not unlike that 
of the lane(‘olaU‘d hon(‘y-e.ater, dt*scrih(*d and iigured on pag(‘ 
22G, and is lasteiied, not to a twig or a leaf or a bi’anch, but to 
the side of a rock, b(;iug suspended by one side so as to h‘a\ e 
the nunainder free. 

As is the cas('. with the generality of humming birds’ nests. 
Cobwebs arc employed for the jnirpose of fastening the structure 
to the obj(‘(d to wliieh it hangs. The materials of wliieli the 
nest is made, are chietly moss, down, and feathei’s, the featlnu’s 
b(‘iiig profus('ly stuck on the outside. 

This is not the (.mly huinmiug bird whicli hangs its nest from 
rocks, for the lovely Saitiio Comet {Coinrfrs sparf/anurm), 
sometimes called the Har-tailed Humming Hiud, on account of 
tlie dark bars which ci’oss its tail, has a similar custom. 

This splendid bird inliabits Holivia, and is a very familiar and 
hold litth^ creature. The nest is made chiefly of vegiflable fibres 
and moss, and furnished witii a long appendage similar to ihosi* 
which are made by so many Immming birds, for no conceivablt' 
r(‘asou. The m^st is lined with hair, probably that of tin; vis- 
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cacha, one of the llamas, aiul is Imng against the side of a rock 
or a wall, soinctiim's being attachcul to the wall itself, hnt 
generally susptaided from some twig or hanging root The bird 
always selects some spot wliere the nest can be slj(‘ltered by an 
ov(nhangiiig h‘dge of rock, ])robably b(‘canse the very h)t»s“ 
structure of the* iu‘st reqnin'S that some sneli ]>r(H*anlion should 
l>e taken. The portion of the nost that rests against the wall is 
always loostu’ than the nunainder of the struct me. I'here nvc 
two eggs, ot* a vathi'r large? size for humming birds to lay, being 
about half an inch in length. 

Thk ClllMlioUA/jAN HilX Staii (Oirotrochllus Clrimhora::o) also 
liangs its luvst against ]M?rpendicular rocks. 

Tliis singular bird, like its congimer, the White-thniated Hill 
Star, ])refers elevated situations, and is found at still higlun* 
altitudes. Specimens ar(‘ lU'.ver found h'ss than twelve thousand 
fcid above the level ol‘ the sea, and are fna^uenlly s(?(‘n at tin? 
astonishing ehivation of sixteen thousand f(‘(‘t-, wheiHi it thrives 
in s]»it(’ of the extrenu* cold wJiieh eontinually reigns and cln'eks 
tin? magnificent tIovv(?ring plants which an? so jdcmiifnl lowa.r<ls 
the foot of th(‘ mountain. As may lx? se(*n from the name of tin? 
hii’d, it liv(‘S upon (dnmhorazi), and fcisls upon the juices of 
tin? yellow (.-lufqirlnfffKd. inxvjni^, an alpim? ]>lant with laigi? 
blossoms. 

it is not a brilliantly coloiinMl bird, tlie gem?ral colours l)eing 
])al(? dusky green, reli(?ved by a splendid emerald pateli upon tin? 
eln‘st. The nest of tlie Chimhorazian Jiill Star is made cdiietly 
of lirlnms, and is Ining against tlie si<h*s of some ])erpendieular 
ro('k, w hcMi! it is slielt(?red hy aslieif overliead. Th(?re is another 
Hill Star whic.li much n‘seml)les this species, hut does not 
poss(‘SS the gr<*eii ]»ate]i on the. throat. This species also iiilmhils 
a volcanic mountain, being ci)ntined within a narrow zom? ot 
some two liuiidnsl yai'ds in width, it is a r(?markahle 1‘aci, t hat 
though this .species, Avhich tak(?s its name of riciiiNCiiJAN IliUi 
Stau from the mountain on wliich it re.sid(?s, is plac(?d uithin 
tbirly miles of the (diinihorazian Hill Star, neither H])eeics is 
ever found u])on the iinmiitain wlticb is a])}m>prial(?d to its 
congener. Pichinchia is in the* n?]>uhlic of Kcuador. 

Theuk is a very remarkable nest ma<h? by one of iheso 
call(Ml the SaWBILL HcMMING Pmio {(irifjHix 'lur/rins)^ because 
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slender bill is notched in a saw-like fashion on the edges of both 
mandibles. These serrations do not reach along the whole bill 
but only to a short distance from the tip. In appearance it is 
not so strikingly beautiful as many of the humming birds, and 
is chiefly remarkable for its reddish throat dotted with white, 
and liaving a black mark down its centre. There are several 
liumming birds which have the serrated edges to the mandibles, 
and are in consequence called Sawbills, but the present species 
is the most worthy of notice with respect to its nest. It is only 
found in the south of Brazil. 
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Mr. Gould mentions tliat the bird is found in the depths of 
virgin forests, and is most plentiful about thirty miles from Nova 
Fribergo, in the months of July, August, September, and paH of 
October. It is generally seen darting round the orchidaceous 
plants which flower so richly in tliat fertile climate, and is a 
rather noisy bird, uttering loud and i)iercing cries, and making a 
great whirring sound with its wings as it dashes through the air. 
It is very strong and energedic on the wing, and is seldom seen 
to alight. That the Sawbill feeds on insects has been satisfac- 
torily proved, by the presence of small beetles in the throat of 
newly killed birds ; and to judge by its actions, the hovering 
flight and frequent stoop like that of the falcon, the bird feeds 
also on flies and other winged insects. 

Although it is necessarily impossible to describe or evem 
enumerate one tithe of the interesting nests made by humming 
birds, I must cursorily mention one or two more of the most 
curious examples. One of these birds is the IIijazilian Wood 
Nymph {Thalurania yJmicopU), a species which is perhaps moie 
persecuted tlian any other, its singular Ix^auty (‘a using its 
])luniage to be sought afU^r. 

The feather on the crown of the head and front of the throat 
arc of the most lovely azure, and an‘ largcdy used by the inmat, c's 
of several convents at Eio Janeiro for tlie i)U]pose of Ixiing made 
into the beautiful feotlier flowers whic^i the nuns manufacture so 
skilfully. Tliousands of these birds are slaughtered merely for 
the crest and gorget, but so ])rolific .are they, and so ingejiiously 
do they hide tlnur nests, that the jHjrsecution of many years 
h.as scarcely diniinish(*d their numbers. Moieovor, fortunately 
for the preservation of the species, the colours of the female anj 
so dull and sober, that her feathers are of no value, and slie is 
allowed to escape the fate that befalls the more bi'ightly colouicd 
male. It is a lively little bird, and when alarnu'd utters a 
hurried cry, soTinding like the word, Tip, pip, i)ip,” veuy shar])ly 
pronounced. 

The nest of the Ilrazilian Wood Nymph is exc(;edingly predty, 
and is hung to the tip of some delicate twig, grmcrally tluat of 
one of the creeping plants which trail their loii'^ stcnns so luxu- 
riantly over the branches of the great for(*st trr‘es. Ilie walls of 
the nest are made of vegetable fibres, generally taken from the 
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fruit of some palm, and upon the outside are fastened many 
pat(dies of fiat lichen, so that the whole nest, which is very long 
in proportion to its widtli, may easily escape detection. 

The second species is to he found in every collection of huin- 
mirig birds, and even the glass cases of these creatures which are 
sold in the shops, are seldom without a specimen of the Ruby 
AND Topaz Humming Bird {Chrysolamjiis moscliitus). It derives 
its name from the rich ruby red which decorates the crowui of 
the head, and the fioiy tojjaz which blazes on the gorget. This 
si)ecies has a very wide range of i*esidence, being found throiigli- 
out Bahia, all tlicj Ouianas, Trinidad, and the Garaccas, and is 
hilled by thousands for the sake of its I was about to 

say for the sake of its skin, but as that ex])ression would imply 
that the humming birds seen in cases are all skinned and stuffed 
it cannot be rightly uscul. 

A stuffed humming bird is very seldom seen, though 
thousands are annually sold under tliat name. In fact, the birds 
are so tiny, and the amount of flesh is so small, that very few 
persons care to take the trouble and run the risk of skinning 
such minute creatures, and content themselves with nmioving 
the inside, suY>plying its place with cotton, inserting wires, as 
is customary in birds stufled according to the present fashion, 
fixing the birds in appropriate attitudes, and then drying them, 
trusting to the feathers to cover deficiencies. Of cour.se the soft 
and rounded contours are lost by so rough a process, but as the 
general ])ublic that buys stuffed birds is too uncritical to per- 
ceive such defects, and too indilferent to trouble themselves 
about them, even when pointed out, the professional taxidermists 
have no inducement to waste their time upon tedious and unre- 
munerativc w’ork. 

We now leave the Humming Birds, and pass to other inhabi- 
^ants of America. 

Still keeping to Brazil, w^e come upon another pensile bird, 
called the Azure Ccereba {Coareba cyanca). This beautiful 
little creature scarcely yields to any of the gorgeous humming 
birds in the glory of its plumage, and far exceeds many of them 
in the fiery brilliance of its lines. Blue is the chief colour in 
this Cawoba, and, strange to say, different qualities of blue ari3 
found in the same bii’d, without jarring with each other, so 
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wonderful 1} are they dispersed and so artist ically are the various 
shades separated by velvet-black stripes and patclies. The 
(•reatcr part of the body is rich azure, with the exception of a 
velvet-black stripe that runs round the crown of the head, and 
widens into a patch on the back of the neck. The quill-feathers 
o(* the wing arc also black, and a black streak is drawn from tho 
corner of the mouth to the neck, enveloping the eye in its 
course. 

Separated from tlui azure blue of the body by the black 
streak just imuiiioned, a large patch of feathers on the to]> of 
the licad glows and Hashes with meiallic splendour, and is of a 
vivid verditer blue. 

The nest of the Azure Ccereba is pear-shaped in form, the 
hollow for the eggs and young being in the large rounded 
portion, and the slender part of the pear representing the ‘Hail’' 
of the nest, which is long and slender, like that of many birds 
wliich have already been mentioned, exc(‘pt tliai instead of being 
solid and i)ointed, it is hollow and lias the opening to tlie nest in 
the extremity. In order, therefore, to n*aeh the msst ])roj)(n\ tin? 
bird is obliged to enter from below and elinih iq) the hollow 
shaft, as is the ease with some of the African we.aver birds. 
The substances of which the nest is made are long vi^gid.alile 
fibres and slender grasses, and llie manner in which tla^se simple 
materials are woven into so beautiful a lu^st is remarkably 
ingenious, and may challenge comparison with the archileetiire 
of any other bird. 

The Azure Ctereba is a small bird, f.liout the size of our 
sj)arrow, but with a long, slender, and slightiy-eurved beak, as is 
mostly the case with the large and important family to wliieh it 
belongs. It feeds cliiefly on insects, and may be seen busily 
engaged among the flowers of its native land, flitting from oikj 
blossom to another, and daintily extracting the mimite inscjets 
tliat endeavour to conceal themselves within the recesses of the 
petals. 

Still keeinng tu America, we may see more examples of 
])cnsile nests. Two dilferently-sliaped .specinH;ns are given in 
the accoinx>anying illustration, in order tluit they may be com- 
pared with each other. 

The first in order is that of the BALTiMOJiE OiciOLE (Yphanies 
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Baltimore), a pretty bird, coloured with orange and black in 
bold contrast to each other. Its name is derived, not from any 
particular locality, but from the orange and black of its plumage, 
those being the Jieraldic colours of Lord Baltimore, formerly 
proprietor of Baltimore. It does not receive the full colouring 
until its third year, the orange hues being simply yellow at the 
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end of the second year, and having no red in them until the 
last moult is completed. So far, indeed, is it from belonging to 
any particular locality, that it is spread over a very wide range 
of country, inhabiting the whole of America from Canada to 
Brazil. The Baltimore Oriole goes by many names ; some, such 
as Golden Iiobin and Fire Bird being in allusion to its plumage, 
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and others, such as Hang-nest and Hanging Bird, from the 
beautiful pensile nest which it makes. 

The general shape of these nests is much the same in every 
specimen, and a good idea of it may be formed from the illustra- 
tion, which was taken from a nest in my own possession. It is 
always pensile, and is hung by the rim to the under side of 
some slender bough, usually at a considerable elevation from 
the ground. It is almost entirely made of vegetable fibres, and 
is so stixuigly constructed, that, although it had been knocked 
about for some years in the neglected spot whence I rescued it, 
and was once crushed into a shapeless mass at the bottom of 
a wine hamper by a careless servant, and covered with soot and 
dust, it has retained its form, and shows perfectly well how the 
fastening to the branches was managed. 

The materials of the nest are, however, extremely variable, the 
the bii*d having a natural genius for nidification, and being 
always ready to take advantage of any lu^w discoveiy in archi- 
tecture. One of these nests, described by Wilson, was deeper in 
proiK)rtion than the specimen which has been figured, being five? 
inches in its widest diameter and seven in depth, the opening 
being contracted to two and a half inches. Various materials, 
such as flax, tow, hair, and wool, were woven into the walls, 
which wore strengthened by liorsehairs, some two feet in length, 
sewn through and through the fabric. Cow’s hair was also em- 
ployed for the bottom of the nest, and, like the walls, was sewn 
together with long horsehairs. 

The same writer remarks, that “ so solicitous is tlie Baltimore 
to procure proper materials for his nest, that in the season of 
building, the women in the country are under the necessity of 
narrowly watching theii* threads that may chance to be out 
bleaching, and the farmer to secure his young grafts ; as tlie 
Baltimore, finding the former, and the strings which tie the 
latter, so well adapted for his purpose, frecpiently carries off 
both. Or, should the one be over heavy, and the other too 
firmly tied, he will try at them for a considerable time before he 
gives up the attempt. Skeins of silk and hanks of thread have 
often been found, after the leaves were fallen, hanging round the 
Baltimore’s nest, but so woven up and entangled as to be entirely 
irreclaimable. 

'‘Before the introduction of Euiopeans, no such materials 

R 
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could have been obtained here ; but, with the sagacity of a good 
architect, he has improved this circumstance to his advantage, 
and the strongest and best materials are uniformly found in 
those parts by which the whole is supported.” 

This bird is very fearless, and, like some other species, is fond 
of the society of mankind, building in gardens and orchards, and 
piping its mellow notes within the very streets, in calm defiance 
of the roar and rattle of town life. This fearlessness of disposi- 
tion enables observers to watch its proceedings very closely, and 
in general the bird is found to begin its nest by working the 
strongest threads or strings round a forked branch, so as to mark 
out the entrance, and then by weaving the remainder of the nest 
upon the strings. The neatness and strength of construction are, 
however, very variable ; and it is suggested by Wilson that the 
inferior nests are probably made by young and inexperienced 
birds, their architectural powers increasing with practice. 

A CLOSELY allied species, the Oeciiakd Oriole, or Bob-o -link 
{Xanthornis varius), is equally notable for its skill in nest-build- 
ing — if such a word may be used of a structure which is begun 
at the top and carried downwards, after the fashion employed in 
Laputa. 

It is a pretty bird, but not so pretty as the Baltimore Oriole, 
and the tints are very differently disposed, scarcely any two 
individuals having the colours in exactly the. same places. Like 
the Baltimore Oriole, it is extremely variable in different stages 
of its existence, the young male bearing great resemblance to the 
mature female, and not attaining its full beauty until its third 
year. When adult, the whole of the head, neck, upper part of 
the back, breast, wings, and tail, are deep black, and a rich 
ruddy cliestnut hue occupies the remainder of the breast, the 
under parts of the body, and part of the wing-coverts, some of 
which are tipped with white. The young male and the adult 
female are yellowish olive above, instead of black, with brown 
wings, and yellow on the breast and abdomen ; while the male 
of the second year has much the same colours, but is known by 
a patch of black over the head and on the throat, together with 
a few chestnut feathers on the flanks and abdomen. It is 
smaller than the Baltimore Oriole, and more slenderly made. 

Th(i nest of this bird is almost as variable in structure as is 
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its archiCect in colour^ its form being accommodated to the situa- 
tion in which it is placed. When fastened to a tolerably stout 
branch, its depth is less than its diameter, and it is firmly tied 
in several directions to prevent the wind from upsetting it. 
But when it is slung to a long and slender branch, over which 
the wind has great power, and which is swung to a distance of 
fourteen or fifteen feet in a smart breeze, the nest is made of 
much greater depth, and is of a lighter construction. The 
weeping willow is a favourite tree with this bird, as the drooping 
leaves conceal the nest effectually, and the delicate twigs can 
be gathered together so as to support the entire circumference of 
the entrance. 

Wilson remarks, in allusion to these nests, that they “ exhil»it 
not only art in the construction, but judgment in adapting their 
fabrications so judiciously to their particular situations. If the 
actions of birds proceeded, as some would have us believe, from 
the mere impulses of that thing called instinct, individuals of 
the same species would uniformly build their nests in the same 
manner, wherever they might happen to fix it ; but it is evident, 
from those just mentioned, and from a thousand such circum- 
stances, that they reason, a priori, from cause to consequence, 
jiersistently managing with a constant eye to future necessity 
and convenience.” 

The 2 )opular name of Orchard Oriole is given to this s})Ocies 
because it is a familiar and bold bird, not in the hjast fearing 
the vicinity of man, but rather seeming to find a ])rotecti()n 
therein, and loving to build its peneilc nests in orchards. -As is 
the case with many British birds, it long had an evil npulation 
which it did not deserve, and was thought to devour the ri])e 
fruit of the trees in which the nest was placed. Cultivators now 
know better, and are aware that, so far from being a foe, it is ona 
of their best friends, eating vast numbers of the noxioTis insects 
which infest fruit trees, and saving many a crop by its oxertioiis 
to procure food for itself and young family. 

Indeed, one of the nests has been observed to be completely 
overshadowed by a large bunch of apples, which bad grown over 
the entrance, and liad absorbed more than half the space through 
which the bird was accustomed to enter its home. Yet, although 
the destruction of the fruit would have been a positive conve- 
nience to the Oriole, not a single apjde was touched, and the bird 
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slid in and out of its nest as cautiously as if it were aware of the 
value set on the fruit, and determined not to injure it. 

On the left hand of the Baltimore Oriole's nest is represented 
a veiy curious structure swaying in the wind, long, purse-like, 
and having the entrance near the top. This is the nest of the 
CiiESTED Cassique, or Crested Oriole (Cacicus cristatus), and 
the bird itself is seen clinging to the lower part of the nest. 

There are several species of Cassiques, all of which are natives 
of tropical America, and build nests of a similar structure. The 
Crested Cassique is the largest of the genus, equalling the common 
jackdaw in size, and its nest is larger and more striking than that 
of any other species. It loves the tallest trees, and may be seen 
actively traversing the branches in search of food, pecking here 
and there in haste as it tnps along, or passing from one tree to 
another with a rapid darting flight, snapping at insects as it 
dashes through the air. Like tlie preceding species, it is fond 
of human society, and builds its pensile nest close to the 
liabitatioii of man, so that its customs can be easily watched. 

Ilie bird is a liandsome creature, the greater part of the body 
Ixdng rich chocolate, the wings dark green, and the outer tail- 
feathers bright yellow, this colour being displayed conspicuously 
as the bird flies, particularly when it makes a sharp turn in the 
air and is obliged to spread its tail-feathers rapidly. The beak 
of this species is very remarkable, being of a green colour, and 
extending far up the forehead. The head is adorned with a long 
pointed crest, from which its popular name of Crested Oriole is 
derived. In some favoured spots these birds are quite plentiful, 
producing a beautiful effect, as the variegated plumage gleams 
among the foliage, while the bird is engaged in its active quest 
after food. 

The nest of the Crested Cassique is of great length and, as may 
be seen by the illustration, has the entrance like that of a pocket. 
The opening is rather small wdien compared with the size of the 
nest itself, and the bird always dives head foremost into its home, 
its yellow tail flashing a last golden gleam before it disappears. 
The nest is strongly built, and the materials are rather coarse, 
not in the least resembling the delicate and neatly rounded fibres 
of which many of the weaver nests are made. These nests often 
exceed a yard in length, and owing to their great size, are veiy 
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^ conspicuous, as the wind sways them backwards and foiwards 
from the bough. 

The same may be said respecting the nests of other Cassiques, 
and the stay-at-home reader is often apt to wonder why the 
traveller does not ascend every tree on which he sees a nest, 
and bring it down. There are two reasons why such nests are 
not so common in European museums as their number would 
seem to promise. One reason is, that the trees are not easily 
climbed. Some of them run to a height of eighty or a hundred 
feet without a bough ; others have stems of great girth and 
wondrous smoothness, so that to ascend them is as difficult as 
to climb a greased pole at a fair ; othem again, which do not 
appear to present any difficulties, have their stems beset with 
thorny spikes, from an inch to two inches in length, as strong 
as nails and as sharp as needles. 

Supposing, however, that the traveller is a practised climber, 
and always carries with him a rope and climbing spurs, and that 
by dint of the pointed s])urs stiiddng into the tn^e, and the strong 
leather gaiters repelling the thorns, and the rope enabling him 
to pull himself upwards, he has arrived at the branches, he still 
finds many an obstacle to overcome. In tlie first place, distances 
are mightily deceptive when viewed from below, and a nest 
which appears from the ground to he close to a certain braiicli, 
is found really to he some yards on one side, and as many 
above. 

Most birds, especially the ti’opical birds, have a custom of 
jdacing their nests at the very ends of boughs, whore the twigs 
could not sustain the weight of a monkey, much less that of a 
man; so that the adventurous climber finds himself scarcely 
nearer his oljject than when he stood upon the ground. Siicli 
nests can only be obtained by skilfully throwing a rope around 
the branch to which they are hung, drawing it up, severing it 
as near the nests as possible, and then lowering the whole to 
the earth. 

Supposing, however, that he has successfully overcome his 
difficulties, and has been able to reach the nest, he still finds 
himself in a veiy awkward position on account of the mul- 
titudinous insects which swarm upon tropical trees, and the 
majority of which can either sting or bite savagely. There are 
many kinds of wasps, larger, fiercer, and more irritable than 
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the little yellow and black insect which terrifies us so much in 
this country, and these creatures have a habit of fixing their 
nests among the branches, where they are concealed by the 
leaves, and cannot be seen by the climber until he nearly strikes 
them with his hands. 

But the very worst of all his foes are the ants and termites, 
which infest the trees to a wonderful degree. The ants are of 
various kinds. There are arboreal ants, which make their 
nests among the branches, and there are terrestrial ants, which 
make their home under the earth, but ascend the trees in search 
of insects or to procure materials for their subterranean abode. 

The termites, again, are found on many trees, and in some 
instances actually hollow out the branches, so that when the 
climber grasps a bough, for the purpose of hauling himself up 
by it, the treacherous branch breaks in his hands, and pours out 
a flood of angry insects, all provided with means of offence, and 
anxious to wreak their vengeance on the enemy. Even tlie 
natives, accustomed as they are to these pests of their woods, 
and versed in eveiy method of foiling them, confess themselves 
worsted by the ants, and are often forced to yield the point to 
tlieir tiny foes. 

In some cases, they attack so fiercely, that the unlucky 
climber is perforce obliged to descend the tree with all speed, 
and envelop himself in smoke in order to rid himself of his 
adversaries ; or, whenever a river flows beneath the branches, the 
tortured native is fain to fling himself into it, and to drown off 
the myriad insects wlio are burying their jaws, or stings, or 
both, in his flesh. A naturalist’s labours in a tropical forest 
are very pleasant reading at home, but they are not quite so 
pleasant to perform, even setting aside the chances of fever, and 
snake bites, and tlie certainty of being sucked by thousands of 
mosquitos, sand flies, and other winged plagues. 

Before leaving the American pensile birds, we must briefly 
notice one or two other species. The Hycatchers of all 
countries are generally notable for the beauty or eccentricity 
of their nests, one of the oddest being that of the Great 
Crested Flycatcher of America, which always uses the cast 
slough of snakes when building its nest. The reason no one 
seems to know, though several opinions have been offered ; one 
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person thinking the snake-slough is peculiarly grateful to the 
young birds which are intended to lie upon it ; and another, that 
the presence of the cast slough acts as a scarecrow, and frightc'us 
away obnoxious birds. One conjecture is as good as another, 
and both are absurdly bad. 

The species which we have now to notice is the Ebd-Eyed 
Flycatcher (Muscicapa olivacea) popularly known as Whip- 
Tom-KeUy,” from its peculiar articulate cry, which is said to 
bear a strangely exact resemblance to the words Tom Kelly, 
Whip-tom-keUy,” and is uttered so loudly and briskly, that it 
can be heard at a considerable distance. It inhabits a tolerably 
wide range of country, being found from Georgia to the St. 
Lawrence, and in many parts is plentiful. 

The nest of the Ked-Eyed Flycatcher is small and very neatly 
made, and, contrary to the usual custom of pensile nests, is 
placed near the ground, seldom at a height of more than five 
ftet. Bushes and dwarf trees, such as dogwood or saplings, are 
usually chosen by the bird when it looks about for a branch 
wherefrom to hang its nest. A wonderful array of materials 
is employed by the feathered architect, which makes use of bits 
of hornets' nests, dried leaves, flax-fibres, strips of vine bark, 
fragments of paper and hair, and binds all these articles firmly 
together with the silk produced by some caterpillars. The 
lining is made of fine grasses, hair, and the delicate bark of the 
vine. 

The nest is wonderfully strong, so compact indeed, that after 
it has served the purpose of its architect, it is usurped by 
other birds in the following year, and saves them the trouble of 
Iniilding entire nests of their own. Even the mammalia receive 
some benefit from the nest, for the field-mouse often takes pos- 
session of it, and rears its young in the pensile cradle. 

An allied species, the White-Eyed Flycatcher (Musciertpa 
canirix), builds a veiy pretty pensile nest, and uses so much 
old newspaper in the construction of its home, that it has gone 
by the name of the Politician. The other materials used in the 
structure of the nest are bits of old rotten wood, vegetable fibres, 
and other light substances, woven together with wild silk, and 
the lining is mostly of dried grasses and hair. 

The form of the nest is nearly that of an inverted cone, and it 
is suspended by part of the rim to the bend of a species of smilax, 
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that is popularly called the prickly vine, and which grows in low 
thickets. The bird is very fond of this smilax and rarely chooses 
any other tree for the reception of its nest, so that the home of 
the White-Eyed Flycatcher is not very difficult to find ; more- 
over, the bird is so jealous and so bold when engaged in rearing 
its young, that it betrays the position of the nest by scolding 
angrily as soon as a human being approaches the thicket, and 
by dashing violently at the intruder with impotent rage. 

Anotiieu pensile species is the Piiairie Warbler (Sylvia 
minuia), a bird which, as its specific name denotes, is of very 
small size, not reaching five inches in total length. 

It is a lively little bird, but withal deliberately cool in its 
movements, flitting about among the foliage and grass with a 
quick, though jerking, regular movement and yet inspecting 
every leaf and blade with perfect composure ; chirping feebly all 
the while, and allowing itself to be watched without betraying 
any alarm. The nest of this little bird is unusually small, even 
when the size of the feathered architect is taken into considera- 
tion, and when dry weighs scarcely a quarter of an ounce. The 
materials of which it is made are moss, mixed with rotten and 
very diy wood, fastened together with caterpillar-silk, and the 
lining is made of very fine and delicate fibres of grape-vine bark. 

Ouii last example of American pensile birds is the Pine- 
Creeping Warbler (Sylvia pimis), a pretty little species, which 
has many of the actions that chameterize the titmice, flitting 
among the branches like these birds, and hanging head down- 
wards from the twigs while looking for insects. Sometimes it 
runs along the ground, and is equally active there ; and when 
disturbed, it flics upwards, and clings to the trunk of the nearest 
tree, the whole movement being so peculiar that the bird can be 
distinguished at a long distance. 

The Pine-Creeping Warbler is found in the pine-woods of the 
Southern States, where it assembles in little flocks of twenty or 
thirty in number. Its nest is suspended from the horizontal 
fork of some small branch, and is made of strips of grape-vine 
bark and rotten wood, tied firmly together with caterpillar-silk. 
Sometimes the bird finds a hornet’s nest, and rightly considering 
that the substance of which it is made is the driest and lightest 
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rotten wood that can be obtained, robs the insect, and builds its 
own nest with the spoils. The interior of the nest is lined 
with the fine roots of plants and dry pine-leaves, which 
latter materials afford a softer bed than their shape seems to 
indicate. 

As Ave are near the end of our list of pensile birds, we must 
turn to Asia for a specimen as remarkable as any which has 
yet been mentioned. This is the nest of the Baya Sparrow, 
sometimes called the Toddy Bird, a native of several parts 
of India, and found in Ceylon. 
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As may be seen by the illustration, the nests are variable in 
shape, and hang close to each other ; indeed, the birds are very 
sociable in all their manners, and fly about in great numbers, 
flocks of thousands flitting among the branches and displaying 
their pretty plumage to the sun. Tliey have no song, and can 
only chirp in a monotonous manner ; but the want of song finds 
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its compensation in the brilliancy of the plumage, which is 
mostly bright yellow, the wings, back, and tail being brown. 
They are particularly fond of the acacias and date-trees, and 
choose the branches of those trees for the suspension of their 
nests. 

Sometimes the nest is only made for incubation, sometimes 
it is intended merely as an arbour in which the male sits while 
the female incubates her eggs, and sometimes it consists of the 
nest and arbour united, producing a most curious effect. This 
arbour,’* in fact, serves precisely the same purpose as the sup- 
plementary nest of the pinc-pinc and other birds which have 
already been described 
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PENSlLSi INSECTS 

The H3rmenoptera — Australian Insects — ^The CnEMATOOASTBtt and Nibgro-heai) 
— The Green Ant, its Habits and Nest — An African species — Pensile Ants of 
America — The Abispa, and its romarkablo Nost — Ingenious entrance — The 
Tatua, or DtrrcHMAN’s Pipe— Structure and Shape of its Nest — Firmness of 
the Walls — Average number of Cells in each Tier— The Common Wasp as a 
Pensile Insect— Gigantic Nest — Union of three Colonies — Character of the 
Wasp — ^The Norwegian Wasp— Structure and Locality of its Nest— Classi- 
fication of the Wasps— The Campanular Wasp and the Northern Wasp— 
The Chartergus or Pasteboard Warp — Mode by which the Nost is suspended 
— Method of Stracture — Meaning of the Kamo — Enonnous Nest from Ceylon — 
Various Wasp Nests — Tlic Polistes as a Pensile Insect— Singular Nest in the 
British Museum— The Gibbous Ant — Honey Wasjis, the general characteristics 
of their Nests — The Mvrapetra— Its singular Nest — Stnicturo of the Walls 
and use of the Pr<rjcctions — The Nkctarinia — Why so called — Locality of 
the Nest — Size of tlie Insect— The Trjgona an<l its Nost — Ichneumon Flies — 
Different species of Microgaster, and their Habitations — The PERiLi'rus— 
Weevils — Beautiful Cocoon of Cioiius — The Emperor Moth and its Homo — 
The Atlas Moth and other Silk Producers— The Housebuilder Moth and its 
movable Dwelling — The Tiger Moih and its Hammock — Tho Cyi'RKhs- 
S! PURGE Moth — Various lA\'if-roIIors — Su.s2>ciided Cocoon — Leaf-burro wers 
and their Homes — The Spider. 

We now leave the birds, and proceed to tho insects which make 
pensile nests. Some of tliem, such as those which will he lirst 
described, do not become pensile architects until they liavij 
attained their perfect state ; while many others form their nests, 
either as a place of refuge during their larval life, or as an 
asylum in which they can rest while in the transition state of 
pupa. 

Just as the Hymenoptera are the best burrowers, so are they 
the best insect artizans when the nests are suspended, and we 
shall therefore take them first in order. The reader will probably 
recall to mind during the perusal of the following pages, that 
several admirable examples of pensile nest-makers are not 
mentioned. The reason for their temporary omission is, that 
some of them make their nests of mud, and will therefore be 
described under the head of Builders ; while others make their 
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joint homes on so large a scale that they will be considered 
under the head of Social Nest-makers. 

Upon tlie large illustration will be seen several examples of 
pensile nests ; and, as many Australian insects are remarkable 
for the beauty and singularity of the pensile nests which they 
build, I have selected three of the most remarkable instances for 
illustration. Adhering to the principle which has been followed 
throughout the work, the scene of the drawing has been laid in 
Australia, and the general contour of the country, the peculiar 
foliage, the animals which enliven the scene, and the singular 
manner in which a wooded district is often dotted with trees, 
have been carefully represented. 

In the upper corner of the drawing is seen the large nest of a 
remarkable ant, called Crcmalogasier Iccviceps, I do not know 
whetlier this species has any particular name, but in the Brazils 
an allied sj^ecies goes by the name of Negro-head Ant, because 
the nest is round, like the bullet-shaped head of a Negro, and 
is covered on the exterior with little projections tliat are sup- 
posed to resemble the close woolly hair. 

When the ant runs about, it has a curious habit of holding its 
abdomen so high in the air that it curves over the back and 
overhangs the thorax, a peculiarity wliich has earned for the 
genus the name of Crcniatogaster, or hanging-belly.'' At lirst 
sight the nest bears a close resemblance to the pensile habitation 
of ceri-aiii wasps, but when subjected to a nearer examination it 
proves to be even more complicated, being composed of multi- 
tudinous curved and intricate ramifications, all leading to the 
interior galleries and cells. 

There are other ants which have the habit of carrying the 
abdomen erect, such as Myrmica Kirhii, and Formica data. 
The former of these insects makes its nest in the branches of 
trees, and composes it of cowdung, having the art of spreading 
that singular material into thin flaky masses, wliich overlap each 
other like the tiles of a house. There is a separate roof to the 
nest which is partly domelike, and projects on all sides beyond 
the circumference of the nest. The latter insect fixes its nest 
in the thicker branches, and forms it of mixed mud and leaves. 


At the foot of the illustration is seen another rounded nest, 
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also made by an ant, called (Ecophylla vircsccm. Travellers 
know it by the name of the Green Ant ; a title which is very 
insufficient, as it embraces several other species. The name of 
CEcophylla is compounded of two Greek words, the former 
signifying a house, and the second a leaf, and is given to this 
insect because it makes its home of dead leaves. 

This ant is sometimes very troublesome to travellers, who 
may unconsciously disturb one of the nests that hang among the 
branches, nearly concealed by the loaves. The ants come patter- 
ing down like hail-drops, and in a moment he will bo covered with 
a whole swarm of them, seeking for unprotected parts which they 
can wound, and having a special faculty for getting down the neck. 

The nest is about eight inches in diameter, and is made in 
a very singular manner. The general mass of its substance is 
composed of leaves which have been cut by the ants and masti- 
cated until they form a coarse pulp, something like tliat which 
is made by the wasp and hornet, except that the material is 
green leaves instead of wood fibres. With this substance tlio 
nest is formed, and is hung among the thickest foliage, being 
sustained not only by the branches, but by the leaves, which arc 
worked into the nest and in many parts project from its outer 
wall. The outside of the nest is easily to be distinguished from 
that of the Crematogastcr by the smoothness and regularity of 
its walls. A species of this genus inhabits Africa, and was dis- 
covered by Mr. Foxcroft, who noticed that whenever the ants 
were disturbed, they ran about the outside of their nest so fast 
and in such numbers, that their pattering steps on the papery 
covering of the nest deluded him into the idea that rain was 
falling on the leaves above. 

Before describing the third nest in the illustration, which is 
the workmanship of a wasp, I will briefly mention one or two 
remarkable instances of pensile nests made by ants. One species, 
Formica bispinosa, which inhabits Central America, makes use 
of the silk-cotton which is produced by the seed-vessels of the 
cotton-tree {Bombax ceiba), and makes it into a sponge-like mass, 
which much resembles amadou, and, like that substance, is ex- 
tremely valuable for stopping violent discharges of blood. 

Another ant, Formica merdicola, rivals the Myrmica Kirbii in 
the singularity of the material which it uses in the construction 
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of its nest, employing horse-dung for that purpose, and fixing its 
home either on the stems of reeds, at some distance from the 
ground, or on the spiny trunks of certain palms. There are also 
ants which form their nests from vegetable hairs ; such as the 
Formica molestam, which employs extremely minute hairs, and 
makes with tliem a nearly globular nest, which is placed in the 
petioles and vesicles of different plants. 

Wb now proceed to the third figure in the illustration, placed 
upon the tree near the centre. This represents the remarkable 
nest of Alispa Ephippium, an Australian insect, belonging to 
the wasp tribe. 

The nest is not very large, being about three or four inches in 
diameter, and rather more in height, exclusive of the entrance- 
tunnel. The material is clay, kneaded and masticated by the 
insect until perfectly plastic, and then moulded into a very 
remarkable fonn. 

The exterior view of the nest presents a curious outline, show- 
ing the pipe through which the insect enters, and which reminds 
the observer of the tube constructed by several i)eiisile lurds. 
Strange as is the external appearance of the nest, a longitudinal 
section shows a still more extraordinary construction of the 
intt3rior. The tube does not merely act as an entrance, but is 
carried about an inch into the interior of the nest, possibly in 
order to prevent the young insects from falling out before they 
iu’(3 fit to cope with the woi*ld. Tlie bottom of the nest through 
wliich it passes is nearly flat, and the whole shape of the edifice 
is not unlike a largo clay thimble, with the opening closed by a 
circular flat cake of hard mud. 

Attached to tlie ceiling of the nest is a single layer of cells, 
arranged without any particular order or regularity ; and it is a 
curious fact, that only a single w'^asp has been observed in the 
act of building the nests, or making the interior arrangement. 

This is not the only insect that makes entrance tubes to its 
nests ; for the Trypoxylon anrifronSy a native of the Amazons, 
has been noticed to build similar entrances, though much 
shorter. Tliis insect will be again mentioned, under the head of 
Builders. 

In the accompanying illustration may be seen two specimens 
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of a remarkable pensile nest that is made by a wasp called 
TatvAi morio, an insect 'wdiich is notable for having the basal 
segment of the abdomen narrowed into long and slender foot- 
stalks, not unlike that of the Eumenes, and others. 

The nest of this species is made of the papery substance 
used by many wasps, except that the material is so hard and 
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smooth as to resemble wliite cardboard. The general form of 
the nest is shown in the engraving, being somewhat like a sugar- 
loaf, ie. a round-topped cone with a flat bottom. It is found in 
several parts of Central America; and in Guiana the nest goes 
by the popular name of ‘‘the Dutchman’s pii>e,” beiug su]:)posed 
to bear, in shape and dimensions, some re3em])laiice to the pipe- 
bowl celebrated by Washington Irving. The exterior walls are so 
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hard, firm, and smooth, that they can withstand any vicissitudes 
of weather, neither the fierce storais that blow in those regions, 
nor the torrents of rain that occasionally fall, having any power 
over an edifice so well jirotected. 

The tiers of cells are variable in number ; a rather remarkable 
fact, as the floors are made before the cells are built. In a good 
specimen of this nest in the British Museum there are only 
four tiers of cells. How many tiers are comi)leted before the 
insects begin to affix cells to them, or whether the cells are made 
as soon as the floors are finished, are two points in the history 
of this wasp which have not yet been decided. These floors 
extend completely to the walls, to which they are fastened on 
all sides, and the insects gain admission to the different floors 
by means of a central opening which runs through them all. 

In Mr. Waterton's museum, at Walton Hall, are several speci- 
mens of these nests, one of which is cut ox)en so as to show the 
interior, as well as the central aiierture, the whole of the bottom 
being cut away and raised like the lid of a box. The substance 
of this nest resembles thin brownish pasteboard, and, as is the 
custom with most of the wasp tribe, the cells are placed with 
their mouths downward, the nurses being enabled to attend to 
their charges by remaining on the floor of the next tier of cells. 
Taking one row of cells as an average, I counted twenty-four 
from the central apeiturc to the circumference, thus giving a 
tolerable notion of the number of cells in each tier. The aper- 
ture is not precisely in the middle, so that some rows of cells 
are necessarily larger than others, but I pui]:x)sely selected a row 
which seemed to aflbrd a fair average. 


The common Wasp vulgaris) figures in several capacities. 
It has already been mentioned as a Burrower, deserves notice as 
a Social Insect, and must now be briefly described as a builder 
of pensile nests. 

In the splendid museum at Oxford, there is an object which 
never fails to attract the notice of visitors, whether entomologists 
or not. It is a square glass case, some four feet in height by 
two in width, and the interior of this large case is almost entirely 
filled by a single wasp’s nest. This enormous nest resembles a 
turnip in shape, but with the addition of a large knob at the 
top, by means of which it is suspended. 
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Its origin is suflSciently remarkable. On the 18th of July, 
1857, this nest was found at Cokethorpe Park, Oxfordshire, being 
then of moderate dimensions, and measuring about five inches 
in diameter. It was taken from the ground, and hung near the 
window of a dwelling-house upon the ground floor, so as to give 
the inmates facility for procuring food. There was no danger in 
the experiment, for, as has been mentioned on page 146, the 
wasp is really a good-natured insect, unless irritated, and can be 
watched as safely as the hive bee. 

In order to induce the labourers to work with more assiduity, 
the wasps were supplied with food in the shape of sugar and 
beer, of which mixture they consumed a large amount, their 
daily allowance being a pound of sugar to a pint of beer, and 
the aggregate weight being two pounds. Under such favourable 
auspices they built their nest at a wonderful rate, when they 
were suddenly reinforced after a singular manner. It so hap- 
pened that on the first floor of the house two other wasps’ nests 
had been placed. The workers of these nests were not fed like 
their kinsmen below, and in consequence, about the end of 
August they deserted their own house, and united with the more 
favoured wasps on the ground floor. The throe colonies liaving 
thus joined their forces, the nest grew with marvellous rapidity, 
and at last attained the gigantic size which has already been 
mentioned. 

In shape it is very irregular, as though the turnip to which it 
was compared had been made of a soft yielding substance, and 
had been thrown down and roughly handled. The entrance is 
close to the bottom of the nest, and a little on one sidp, and just 
by the opening the nest is flattened, and seems as if it had been 
pinched by some giant finger and thumb. For this singular 
structure we are indebted to Mr. S. Stone of Brighthampton. 

« 

There arc also certain British wasps which always make 
pensile nests, ‘though none of them are so complicated or so 
finely constructed as those of the pasteboard wasps of hotter 
climates. 

These are popularly called Tree Wasps, and the best known 
among these pensile wasps is the insect which is sometimes 
known as Vespa Britannica, but which is now named Vespa 
Norwegica, and may therefore be called the Norwegian Wasp. 



258 


HOMES WITHOUT HAJifDS. 


I may here mention that, until a very late period, the history of 
the wasp — whether British or foreign — was in dire chaos, the 
species, sexes, and varieties being so confounded together, that 
even the best entomologists could make nothing of them. 

In Mr. Westwood’s admirable ‘‘Classification of Insects,' 
published in 1840, the following passage occurs, showing how 
keenly an accomplished entomologist could feel the want of 
sound information on a difficult subject. In Vol. II. of that 
work, page 248, Mr. Westwood remarks as follows : “ The specific 
differences of the British species of wasps require a more minute 
investigation than has yet been given to them. This can only 
be done by studying the habits of the different species, in con- 
junction with individuals of the different sexes from the nest of 
each. Thirty years ago the necessify for such an inquiry was 
pointed out by Latreille, who added ‘Utinam exergat alius 
Kirby, qui hanc faniiliam elucubrct' (z.e. ‘Would that another 
Kirby would arise, who would elucidate this family ’). But the 
wasps still remain in as great or greater confusion than they 
were at that period,” 

Since that time, the “other Kirby” has arLseu in the person 
of Mr. F. Smith, who has disentangled the knotty confusion in 
whicli the wasps were enveloped, and has recorded his observa- 
tions in the Catalogue of Hymcnoptera in tlie British Museum, 
published by order of tlie tnistees in 1858, some forty-eight 
years, after Latreille had invoked assistance. 

Of the species in question Mr. Smith remarks that it is rare 
in the South and West of England, but is not uncommon in 
Yorkshire and plentiful in Scotland. It seems to be a nocturnal 
insect, for a collector of lepidoptora found that when “ sugaring” 
trees at night, for the purpose of attracting moths, numbers 
of these wasps settled on the sweet bait, and not only were 
more numerous than the lepidoptera,. but actually resented 
any attempts at dislodgment. 

The nest of this insect is always pensile, and is hung from 
the branches of a tree or shrub, the fir and gooseberry being 
the favourites. A pretty specimen in my own collection was 
taken from a gooseberry-tree in a garden, and another similar 
nest 'was found at no great distance. One of these nests I 
presented to the British Museum, and the other is now before 
me. It is very small, only having one “ terrace,” in which are 



rASTKBOARD WASP. 


259 


tlurteen cells, arranged in five raws, four being in the central 
row, and the rest gTaduating regularly. It is almost as 1 cargo as 
a well-sized turnip radish, and soiiiethiug of the same shape, 
supposing the radish to be suspended by the root, and to be 
cut off just below the leaves. The outer envelope is composed 
of three layers overlapping each other, which are vciy fragile, 
considering the work tliey have to perform. 

The wasp itself is prettily marked, and although it is variable 
in colouring, can be recognised by the black anchor-shaped 
mark on the clypeus, cand the s(piared black spot on the seg- 
ments of the abdomen. 

Another species of Ilritish Tree Wasp is tlie Campanula u 
\Nasv (Vcs2m sj/lvcstri<i), a species which has received a multi- 
tude of scientific names, but whicli is not varhible in colour as 
that which has just been mentioned. Though it has a. wider 
distribution than the Norwegian was]), it is S(;arc(dy so ])leiii'irul 
an iiis(^ct, and is lurnarkablc for an occasional liabit of making 
a subteiTtauecan nest Like tliat of tlie common wasp. TIk^ 
NoR'I’JIKRN Wasp {Vcs2)a horealis or arhorca), is aiioiln'r of the 
])ensile wasps, and is mostly found in the North of England and 
Scotland. Its nest is built in fir-trees. I ]nay pe-rlia.])S mention 
tliat tlie tree wasps nuay always be distinguished from their sub- 
terranean brethren by the colour of the antenme, workers and 
fcmfiles having the scape black in the ground was])s, and those 
which build in trees having it yellow in both siixes. 

Tjik nest of the tatua, which has recently been describeil, must 
not be conlbunded witli that of the I^astejjoaud Wasp [ Gharivrifv .'^ 
uidtilam), although both insects inhabit tlie same country, and 
the nest of the latter bears a gTcat external resemblance to the 
pendulous nest of the tatua. But when examined closely, this 
nest is seen to have a remarkable addition to its structure, the hole 
through which the branch is passed being very huge, so as to 
permit the nest to swing freely in the wind. In most sjiecimcns 
of these nests the hole is simply made through the thick upper 
end of the structure but in a few exampiles the pasteboard-like 
substance is so moulded that it looks as if a ring had been added 
to the top of the nest. 

The dimensions of the Chartergus’ nest are extremely variable, 
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each structure appearing to he capable of unlimited enlargement. 
The mode by which the wasps increase the size of their pensile 
home is equally simple and efficacious. When the number of 
the inhabitants becomes so large that a fresh series of cells is 
required, the insects enlarge their home with perfect ease, and at 
the same time without destroying its symmetry, a point which is 
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often forgotten when human architects undertake the enlai’ge- 
ment of some fine old edifice. Taldng the bottom of the nest as 
the starting-point, they build upon it a series of cells, taking 
care to add another row or two to the circumference, so as to 
increase the diameter in proportion to the length. They then 
add fresh material to the outer wall, which is lengthened so as 
to include the new tier of cells, and then the bottom is closed 
with a new floor, which in its turn will become the ceiling of the 
next tier of cells. 

Tliese nests are therefore permanent ; unlike the habitations 
of the common British wasps, which are only used for a single 
season and then deserted, the few surviving females seeking their 
winter quarters elsewhere, and always choosing some fresh spot 
for the nucleus of a fresh colony. On the average, a well-sized 
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nest of the Chartergus is about one foot in length and of propor- 
tionate width, a few being found of larger dimensions and many 
of smaller, Now and then a positive giant of a nest is dis- 
covered where the colony has not only been undisturbed, but 
surrounding circumstances have been favourable to its continued 
increase. The name Chartergus is derived from two Greek 
words, signifying paper-maker. 

One of the largest, if not the very largest of these pasteboard 
nests that has yet been discovered, was found in Ceylon, attached 
to the inside of a huge palm-leaf, and was of the astonishing length 
of six feet. Now, to form an idea of a nest six feet in length is not 
very easy. It is as easy to write the words six feet as six inches, 
but the idea wliich is to be conveyed is another matter, the 
cubical measurement being absolutely enormous. 

The gigantic wasp’s nest which has lately been described is 
so conspicuous an object that, although it is only a little more 
than tliree feet in length, no one can enter the room without 
noticing it. But a nest six feet in length is so huge as scarcely 
to be credited except from actual sight. Such a nest could 
hardly be taken through an ordinary doorway, and there are few 
houses of the modern build which could receive it into any 
room except through the window after both sashes have been 
removed. We all know how conspicuous among ordinary men 
is one who measures six feet in height, and we shall form a 
better idea of tlie nest in question, if we reckon it to be equal in 
length to a '' six-foot ” man, and of course to occupy much more 
space, on account of its bell-like shape. 

Mr. Westwood mentions the nest of an allied species of wasj), 
which is about eight inches in diameter, and is so liard and 
smooth on the exterior, that it almost seems to bo made of 
pottery instead of vegetable fibre. This nest is in the museum 
of the Jardin des Plantes in Paris. 

I HAVE already mentioned that there are many genera of nest- 
making insects, whose habitations are in some degree similar, and 
yet present such salient points of difference that they must be 
classed under different heads. Such, for example, is tlie strange 
genus Polistes, which is spread over a large portion of the globe, 
and which makes so singular a variety of nests. However 
different they may be, there is always one point of union among 
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them ; that the cells are exposed to the air without any covering 
at all, and in consequence, are made of stouter material than 
those of ordinary wasps, whicli protect the cells from the weather 
by a covering. 

Many of tliis species make a nest ot“ a nearly circular shape, 
and attach it sideways to branches, walls, trunks of trees or other 
su})ports ; but there is a very curious nest in the British Museum 
which is made on a totally different principle, the combs looking 
as if they were soft, flexible, and hung carelessly over a twig. 
There are three of these remarkable combs, liaving the cells very 
lik(i those of the common hive bee, both in shape and size, but 
all being of a dark brown hue. The cells are laid on their sides, 
like those of tlui bee, and the combs are long and narrow, look- 
ing like one large comb cut into three strips. This curious 
nest came from Siam. 

In the acconi])anying illustration are represented two nests, 
both from tropical America, and both found in similar localities. 
These are the habitations of two species of was]), which are re- 
markable for their honey-making powers. 

In the year 1780, a Spanish officer named Don Feliz de Azara 
was raised 1‘rom th(^ rank of captain to that of lieutenant-colonel, 
and sent to Paraguay, in order to decide a dispute concerning 
the limits of the possessions res])ectively held by Spain and 
rortugal. 

lie was then thiity-four years of age, and being a man of 
great (energy, set to work out the construction of a map of 
Paraguay. This was a Herculean task, occupying thirteen years 
in its com})letion, and forcing De Azara to explore regions before 
unknown, and to trust himself to the native tribes who had 
never before S(^en the face of a white man. While engaged in this 
occupation, he made a vast collection of notes upon the native 
tribes of Paraguay, as well as upon the beasts, birds, insects, and 
vegetation, together with an account of the method by which 
the Jesuit missionaries established themselves and ruled the 
country for many years. 

After his return to Europe, in 1801, he published the account 
of his travels, and met with the usual fate of those who first 
penetrate into unknown countries. His statements were not 
believed, and among those which raised the gi'eatest discredit 
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was an account of certain wasps wliicli made honey. Some ])er- 
Bons said that the whole statement was a fabrication, and otliers 
remarked that the honey-rnaking insects were simply b(',es which 
De Azara had erroneously considered to he wasps. Time, how- 
ever, had its usual effect, and De Azara lias been proved to be 
perfectly trustworthy in his remarks. Tlie two specimens wliich 
are represented in the illustration are now in the British Museum, 
and afford tangible proofs that De Azara was right and his 
d(d.raetors wrong. 
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The right-hand figure represents the nest of a curious insect, 
named by Mr. Adam White Myrapetra scuicllaris. The generic 
title is not very appropriate, being simply a fiinciful name, com- 
posed of the names of two ancient cities, one called Myra, in 
Lycia, and the other Petra, the capital town of Arabia Petrma. 
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It is much to be regretted that this plan of inventing fanciful 
names and giving them to newly-discovered species should have 
been so common a practice among systematic zoologists. I hold 
that both the generic and specific name of every animal and plant 
should be intelligible, and refer either to some peculiarity of 
form, habit, colour, or locality. There is no great difficulty in 
doing so, Greek is a language that affords an inexhaustible 
supply of compound words, and even if the nomenclator be no 
scholar, any one who is moderately versed in the classics would 
compose the desired names if he were only furnished with the 
necessary information. 

The vagaries in which some nomenclators indulge are so 
absurd as scarcely to be believed. Firstly, they will invent 
some word that exists in no language whatever, merely because 
the sound pleases their ears, and they like to amuse themselves 
with the conjectures of future zoologists. Then, they will divide 
the word into its syllables, and make new words with them. 
Then they will break it up into its component letters, and make 
as many anagrams as can be pronounced. 

It is quite bad enough to name a new species after some par- 
ticular friend, or after your favourite dog, horse, or cat, or after 
the name of your house ; or, as in the present instance, to name 
an American insect after two defunct cities of Asia and Africa. 
The former cases show that you have a friend, or a dog, or a cat, 
or a horse, as the case may be ; and the latter affords conjec- 
ture that you have a Lempriere’s Dictionary. But the allocation 
of meaningless syllables in order to form a word which was 
never intended to have any meaning at all, is so utterly senseless 
and so completely with >ut excuse that no words of reprobation 
arc too strong for it. Tiie veiy essence of scientific nomencla- 
ture is to convey ideas, wliereas the names invented by the 
delinquents in question are chosen just because they convey no 
ideas at all. 

Such persons shelter themselves behind the great name of 
Linnoeus, saying that his fanciful separation of the butterflies 
into Greeks and Trojans, knights and commoners, was quite as 
indefensible as their own system, and that the name of an 
ancient warrior conveys no idea of a butterfly. But in the days 
of Linnteus, the father of scientific nomenclature, the art was in 
its infancy, and necessarily cnidc and imperfect ; and there is 
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no doubt that if Linnaeus had foreseen the enormous discoveries 
of later times, he would have carried out fully the plan which 
he generally followed, and have made all his names descriptive. 

Scientific nomenclature is of necessity quite complicated and 
crabbed enough without the infusion of a meaningless element, 
and those authors who introduce such terms are doing their best 
to deter future students of zoology, and to render it a repulsive 
rather than a fascinating science. 

When we look at the remarkable nest which is made by the 
Myrapetra, one cannot but see a vast number of peculiarities 
which would have furnished an appropriate name, a name which 
would have stamped upon the mind something of the character 
of the insect architect. 

This beautiful nest was presented to the Museum in the year 
1841 by Walter Hawkins, Esq., and a very elaborate memoir 
by Mr. Adam White is to be found in the ‘'Annals of Natural 
History,^^ V 0 I.VII. page 315. 

On looking at the exterior of the nest, our attention is at 
once excited by the material of which it is made, and the vast 
number of sharp tubercular projections which stud its surface. 
In colour it is dark, dull, blackish brown, and its texture some- 
what resembles very rough papier m{icli6. On examining it with 
a pocket magnifier a matted structure is plainly visible, as if it 
were made of short vegetable fibres. This appearance accords 
with the accounts of the natives, who say that it is made from 
the dung of the capincha, one of the aquatic cavies of tropical 
America. 

The whole of the exterior is thickly studded with projections, 
varying in size and shape, but being all of some sharpness at the 
tip. These projections arc comj)aratively few at the top of the 
nest, becoming gradually more numerous as they approach the 
bottom, until at last they are set so thickly that the finger can 
scarcely be laid between them. 

The object of these projections is not ascertained. Tlic nest 
always hangs very low, seldom being more than three or four 
feet from the ground, and some writers say that the office of the 
sharp projections is to guard the nest from the attacks of the 
felidie and other honey and grub-loving mammalia. Such may 
indeed be the true explanation, and indeed it is so obvious that 
no one could avoid seeing it. But I very much doubt whether 
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a far better explanation is not in store, and I cannot see why 
the Myrapetra should stand in need of such protection, when 
the nest of the Nectarinia, which is placed in precisely the same 
conditions, is perfectly smooth and defenceless. 

One use of the projections is evidently for the double purpose 
of concealing and protecting the entrance. On looking at the 
nest from above, no entrance is visible, and it is not until after 
a close examination that the openings are found. They are con- 
cealed under a row of the projections, which overhang them like 
the eaves of a house, and effectually keep off the rains which 
fall in such heavy torrents during tropical storms. The material 
of which these projections are made is the same as that of which 
the walls of the nest are built, except that it is very much thicker 
and harder, the various layers being hardly distinguishable, even 
with a good magnifier. 

The interior of tlie nest is as remarkable as its exterior. 

When cut open longitudinally, an operation which was care- 
fully performed by Mr. White, a very curious sight presents 
itself. The nest is filled with combs, all very much curved, and 
tliese curves accommodating themselves beautifully to the gene- 
ral form of the nest. At the top is a nearly globular mass of 
brown paper-like substance, which is apparently the nucleus 
of the nest. The first comb closely surrounds this globular 
mass, leaving only a small interval between them, so that it 
forms part of a hollow sphere, and a section of it would present 
a form like that of the capital letter C laid on its back. 

The rest of the combs follow in regular order, the curve of 
each becoming shallower, until the last is but slightly depressed 
in the centre. They aie carried to the sides of the nest and 
thereto attached, except in a few places, where an open space is 
left between the edge of the comb and the side of the nest, so 
as to allow the wasps to have access to the different tiers of 
cells. As is the case with most of the wasp tribe, the tiers are 
single, and the mouths of the combs are all downwards. 

The depth of the cells, and consequently the thickness of the 
combs, varies according to their position in the nest, the upper 
cells being the largest, and those below the smallest. The longest 
cells are from five to seven lines in length, and the shortest, 
about two lines. The material of which they are made is the 
same as that of which the exterior is formed, and is of quite as 
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dark a colour. In texture, however, it is much slighter, being 
very thin and paper-like. These cells extend to the very edges 
of the combs, of which there are fourteen in the present speci- 
men. The length of the nest is sixteen inches, and its diameter 
in the widest pait is one foot. 

In the upper combs was discovered a quantity of honey, which, 
when it was found, was hard and dry, of a deep brownish red, 
and witliout either taste or scent. De Azara mentions that him- 
self and some of* his men ate the honey of tlic Myrapetra, and 
that it was of a deleterious character. Another species of honey- 
making wasp, Polidcs Lichcgua'iuiy a native of Brazil, was dis- 
covered by M. St. Hilaire, who mentions that it lays up in the 
nest a large provision of honey, which is very injurious to man- 
kind, on account of the poisonous plants from which it is taken. 
Polistes gallica also fills its cells with honey, which, however, 
docs not seem to be poisonous. 

Witliiii the nest were found also tlie remains of insects. There 
was the body of a black IJy, wlxiidi belongs or is allied to the 
genus Bibio, and the I’cmiains of a neuropterous insect, which 
a[)parently Ixdoiigs to the genus Hcmcrdbim. 

The Myrapetra itself is of variable size, tlie largest being about 
four 1 incus in length, and ratluir more than half an inch in expanse 
of wing. It is of a dusky brown colour, and is remarkable for 
having the first joint of the abdomen very much lengthened and 
narrowed, so that it somewhat resembles the same organ in the 
IVlopceus. 

At the left hand of the same illustration may be seen a ratlh3r 
large globular nest, suspended from the boughs. This nest is 
shown ill the position wliicli it usually occupies, namely, hidden 
in the dark recesses of tlie Brazilian forest, amid the varied 
vegetation which grows so profusely in the hot and wet j)ai ts of 
the country wliicli the insect frequents. 

The name of the species which makes this nest is Neciarinia 
analis, a title which is significant and a])propriate enough, but 
which is rather unfortunate, inasmucli as it has already been 
applied to a genus of birds, the well-known honey-suckers of 
Africa and India, which are so frequently mistaken for hu mmi ng 
birds, on account of their small size, their brilliant plumage, 
their slender beaks, and tbeir fondness for flowers. 
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This is not nearly so beautiful a nest as that which has just 
been described, the combs being devoid of regularity, and piled 
upon each other, as if the insect had no settled plan on which to 
work, and put each comb in any place where there happened to 
be room for it. Irregular, however, as the structure may seem, 
it is not without a kind of order, for though the combs look as 
if they had been placed in a heap, and then rolled together, so 
as to assume a partially spherical shape, they are at all events 
made with the intention of forming that shape, so that they 
may be included under a single covering. In the specimen in 
the British Museum, the outer wall of the nest has been broken 
away in several places, so as to permit the combs to be seen. 

The entrance for the insects is very small, and when the re- 
spective dimensions of the wasp and the nest are taken into 
consideration, it seems really wonderful that when the inhabitants 
enter their house, they do not lose themselves in the intricate 
windings through which they pass from one comb to another. 
The wasp which makes this nest is bee-like in form, and very 
small, not a quarter of an inch in length, and bearing some re- 
semblance to those tiny solitary bees that are seen so plentifully 
upon dandelions and various umbelliferous flowers. 

The nest is always hung near the ground, quite as low as that 
of the Myrapetra, and is suspended from the slender twigs and 
long, delicate leaves which are woven into its substance, and in 
many places pierce completely through the nest, and project 
through the outer covering. It is, however, destitute of the 
sharp projections which guard the home of the latter insect, and 
as the outer wan is both thin and fragile, it would fall an easy 
prey to any insect-eating animal that might take a fancy to it. 
I cannot but think that this utterly defenceless state of the 
Nectarinia’s nest affords a proof that the spikes upon the habita- 
tion of the Myrapetra are not for the purpose of defending the 
nest against the attacks of enemies. 

As is the case with the Myrapetra, the cells are made with 
walls much firmer than those of our English wasps or hornet, 
whicli are only intended to hold successive generations of young, 
and in consequence are made of a comparatively flimsy material, 
only strengthened very slightly at the entrance. Were honey 
to be placed in the cell of any known British wasp it would 
immediately soak into the walls of the cell, and thence escape by 
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Blow degrees, but as the young grub, which is the only tenant of 
the cell, is without feet and is not in the least formed for locomo- 
tion, a very slight partition is sufficient to control its movements. 

The grub does nothing but hold to the end of the cell with 
its piercers, open its mouth for food, and occasionally protrude 
or withdraw itself in a very slight degree ; and its utter immo- 
bility in the larval and pupal states affords a strange contrast to 
tlie restless and fussy activity which actuates it after it has 
attained its perfect fonn. 

As is generally known, the nests of wild honey-bees are placed 
in the hollows of trees. Mr. Cotton, the well-known apiarian, 
remarked, when discussing the comparative merits of straw and 
wooden hives, that in a state of nature the bee never builds in a 
truss of straw, but in a hollow tree. Now, although I quite 
concur with that author in his partiality for the wooden hive, I 
cannot see that the illustration which he employs has anything 
to do with the subject, or that it affords the least proof on either 
side of the argument. Wild bees are not very likely to find 
tmsses of straw in the woods, and those trusses conveniently 
hollowed to receive them. But I do think that if a few com- 
mon straw hives were set in the woods, the bees would be as 
likely to take up their habitation in them as in the hollows of 
trees. 

Still, among honey-bees, of which there are several species, 
the custom of nesting in hollow trees is almost universal. Bee- 
hunters, whether biped or quadruped, whether man, bird, ratel, 
or bear, search for their sweet spoil in the trees, and know by 
experience when a tree is likely to contain honey-combs. But 
in certain parts of tropical America the bees chaiige their habits. 

There is a genus of wild honey-bees, named Trigonaji\\^ members 
of which are notable for their bold departure from ordinary bee 
customs. They make their nests at the tops of the branches, it is 
true, but they do not place their combs inside the hollow trees, 
of which there is great store in the woods. The Ti-igonas make 
nests of a pear shape, and of tolerable size, and hang them at 
the very summit of trees and at the end of the slenderest twigs, 
so that even the agile monkeys of that land, aided with their 
long, prehensile tails, are unable to reach the nest. 

It is somewhat remarkable that the habit of this insect should 
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be so different from the usual custom, and the more so that 
a closely allied species, inhabiting the same countr}% and which 
jx)ssibly belongs to the same genus, makes its nest in trees 
according to the ordinary type, and places its combs within the 
liollows of decaying trees. The honey of this bee is described as 
being veiy sweet and richly llavoured, so richly in fact, that very 
little of it can be taken. 

A CEEATURE is upoii our list of pensile insects, whicli may also 
be reckoned among the social or parasitic insects, but which 
makes its habitation in such a manner that its proper place is 
among the pensiles. This is the pretty little ichneumon which 
is known to entomologists as Microgastcr alvearins. Tlie name 
Microgaster is of Greek origin and signifies ‘little belly,* this 
being a very ap])r()priate name for this insect, whose abdomen 
is of veiy small dimensions, and indeed appears to be just a 
little supplementary growth whi(di might bo removed without 
causing any inconvenience to the insect. It belongs to the same 
genus as a very common insect called Microgaster glomeraius, 
which will be duly described when the parasitic animals are 
under consideration. 

With regard to this insect, I have been rather fortunate, 
having found many specimens of the nests, and bred from them 
several hundred insects. 

Although plentiful enough in certain places, the Burnet 
Ichneumon, as I shall venture to call this species, is very local, 
and while abounding in one place may never be seen in another 
spot at the distance of a very few hundred yards. I give it the 
popular name of Burnet Ichneumon, for the same reason — com- 
paring great things with small — ^that Cains Maitius bore the 
title of Coriolanus and Publius Cornelius Scipio was termed 
Africanus — nam^dy, that it destroys so many Burnet Moths, 

In its perfect state the Ichneumon looks like a rather small 
gnat, and would probably be mistaken for that insect by a non- 
entomological obsciwer. When examined througli an ordinaiy 
magnifying glass, it is seen to possess a wondrous beauty which 
no one could ever suspect when looking at it with the unaided 
eye. The body and head are of a pale yellow colour, except 
the prominent compound eyes, which are dark blackish brown. 
The head is round and rather small, but the thorax is of 
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enormous siz6, quite as proi^ortionately large as the chest of a 
man would be did it project some eighteen inches in front and 
reach to his heels. 

In singular contrast to the huge thorax is the very tiny abdo- 
men, which is of a retort shape, curved, and fixed in the upper 
surface of the thorax by its smaller end. Indeed, the abdomen 
bears the same relation to the thorax, that the “ tick ” in the 
capital letter Q does to the wliole of the hdter. The limbs are 
long, and, when the size of the insect is considered, are singu- 
larly powerful, especially the last pair of legs. We think the 
legs of the kangaroo are enormously largo in proportion to the 
size of its body, but they must be doubled in length as well as 
in thickness to equal those of the Burnet Ichneumon. The fore- 
limbs are not so very large, but they are long and possessed of 
great clasping power, aided by the hooked feet. 

What tlien is tlie use of such powerful limbs? The habits of 
the insect supply the answer. 

As is the case with many ichneumon flies, this insect— which, 
by the way, is not a fly but a near relation to the bee and ant^— 
deposits its eggs upon caterpillars, boring holes in their skin with 
its pointed ovipositor, which is the analogue of the bee's stirig, 
and inserting its eggs in the perforations. As may naturally be 
imagined, the caterpillar has a very strong objection to this pro- 
ceeding, and Avhen the ichneumon settles upon it, and begins to 
use her weapon, twists and wriggles about like a captured eel. 

Now the strong limbs of the ichneumon come into play. 
Minute as is the insect when compared to the caterpillar, bearing 
about the same relationship that a rabbit bears to an elephant, 
the legs are so long that they can include a considerable portion 
of the skin in their embrace, and so strong that they can retain 
their hold in spite of the contortions with which the caterpillar 
tries to rid itself of its persecutor. Ketaining her place, there- 
fore, the ichneumon deposits a great number of eggs in the poor 
caterpillar, and then goes to find another victim. 

I am not sure whether or not the iclmeumon makes a separate 
wound for every egg. If so, the feelings of the caterpillar are 
not to be envied, for I have found nearly a hundred and fifty 
ichneumon larvae in the body of a single caterpillar. No womhir 
that the persecuted being endeavours to fling off the creature 
that is inflicting so many wounds. The numerous short and 



272 HOMES WITHOUT HANDS^ 

bristle-like hairs with which the legs are thickly clad, are 
doubtless useful in retaining the hold of the insect. 

The long and slender many-jointed antennae are also covered 
with a thick down which has an iridescent effect when the light 
plays on those organs, and during the life of the insect has a 
most beautiful effect, owing to the restless, quivering movements 
which characterise all the antennae ichneumons, and which at 
once serve to distinguish those insects at a glance. 

The chief beauty, however, of the insect lies in the wings 
To the naked eye they are simply colourless, transparent appen- 
dages, with a little black spot on the outer edge of the upper 
pair. But when placed under a magnifier, and with the light 
properly directed upon them, they blaze out in iridescent gloiy 
that almost fatigues the eye with its resplendence. One of these 
insects is now under the microscope before me, a low power of 
only thirty-six diainetei*s being used, so that each wing ap2:>ears 
to be about three inches in length, and in order to give an idea 
of the extraordinary colouring of these apj^arently trans2)arent 
organs, I will describe as far as I can the appearance of the 
right-hand upper wing. 

The material of which it is made is a translucent membrane, 
appearing single with this low i)ower, but shown by a higher 
j)ower to be double. The wing is traversed by numerous nervines 
to sujiport it, as the tracery of a Gothic window su^q^orts the 
glass, and which divide it into numerous coinjiartments, techni- 
cally called cells, each of which is known by name to entomo- 
logists. The whole of the membrane is covered with very 
minute hairs, dotted at regular intervals, like the holes in per- 
forated zinc, and as each of these hairs is in fact a minute prism, 
they break up the light into the well-known prismatic colours. 

Upon the outer edge of the wing is a triangular black spot, 
which is not transparent, and serves as a foil to show off the 
lovely colours by which it is surrounded. The whole upper part 
of the wing is pale yellow, passing, by the gentlest imaginable 
transition, through delicate rays into lively pink, of the character 
termed "‘rose-carmine." Towards the lower edge of the pink, 
a slight infusion of blue steals in, being first purple and then 
changing to azure. Here the colours are abruptly cut by a 
nervure and one of the large cells next comes into view. This 
cell is wonderfully beautiful, for the colours are no longer 
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subdued, as is the case with the upper i>art of the wing, but 
are startling fix)m their extreme brillianc3^ The circumference 
of the cell is emerald, enclosing throe distinct centres of colour- 
ing which seem to divide the cell into three parts. The upper 
division consists of a large emerald patch, changing in the centre 
by imperceptible gradations to golden green. Immediately 
below the green comes a patch of hery rub^", edged on one side 
with azure and on the otlier with golden yellow. The third, or 
lowermost division, is chiefly blue, edged on one side with ruby 
and on the other with golden yellow. Thus, we have in this one 
cell three centres of colour, each centre being one of the three 
primary colours, and changing by degrees to the secondaries and 
tertiaries. The next cell is coloured in a similar manner, except 
that the colours which form the centre of the divisions in the 
last-mentioned cell form their circumferences in this case; and 
the base of the wings fades off into delicate shades of ])ink and 
rays of golden yellow like the tip. 

Now it must be, borne in mind that tlio microscope has 
nothing to do with thcprerZ^^c/iw? of these colours, but is limited 
to their exhibition. Tliesc wondrous colours already exist, 
although they arc on so small a scale that the unassisted eye 
fails to separate them, and so they are blended togetlK‘r and 
appear to be colourless. I mention these appanmt platitudes 
because, while exhibiting the microscope, T have found many 
persons falling into the error of su})posing that the wondi'ous 
beauties which they see are due either to tlic excellence of tlie 
instrument or the skill of the operator. 

After the Burnet Ichneumon has laid the eggs she leaves the.m 
to be hatched in the animal, wdiich is generally, but not always, 
the caterpillar of the Burnet moth {Anihroccra Jil/qniidvkv)^ 
itself a pensile insect. Tliis is not always the case, as one of 
my group of Burnet Ichneumons proceeded from tlie body of a 
caterpillar belonging to the geometridai. It w.as too much 
shrivelled for identification, but it was about as large as the 
larva of the swallow-tailed moth. 

In the body of the caterj)illar they live until the larval stage 
is nearly completed, and then they burst on all sidcis through the 
skin of their victim, proceed to a small twig and there weave a 
number of cocoons. These cocoons are about the eighth of an 
inch in length, cylindrical in shape, set closely side by side and 
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fastened firmly togetlicr, so as to form a flattish mass extremely 
variable in shape aud size, the latter depending on the number 
of cocoons. One of these masses now before me consists of one 
hundred and seventeen cocoons, and its shape is that of a 
segment of a circle, fixed to the twig by the fiat side. 

The ends of the cocoons are both closed, but when the young 
Ichneumon is hatched it makes its exit by cutting a circular flap 
from one end of the cocoon, pushing the flap outwards and then 
creeping into the air. The insects are quite indifferent as to the 
end of the cocoon through whicdi they escape, and in tlie example 
before me nearly two-thirds of the creatures have escaped out of 
one end and the reinaining third out of the other. 

The texture of these cocoons is very firm and stiff, and the 
silken mnterial is so closely fitted together as to be completely 
waterproof. The microscope shows that the exterior of the cocoon 
is composed of wliite silken fibres matted tightly together, and 
rather rough, while the inside of tlie circular flap shows that the 
interior of each cocoon is smooth, hard, and of a pale yellow hue. 

Tlie longest and largest cells occupy the centre of the mass, 
while those at either end are shorter, smaller, and fewer, being 
about one-fifth of the entire number. Knowing the customs of 
most hymenopterous insects, we may conclude that the females 
occupy the centre and the males the extri'mities. 

There is a ve ry rcmarkalilo pensile cocoon constructed by the 
larva of another hymenopterous insect belonging to the same 
family as the Burnet ichneumon, and placed in the genus Cryptm. 

Tlie insects of this genus seem to construct a strange variety 
of cocoons, some being white, some yellow, and some handed and 
mottled with black. The most remarkable forms, however, aie 
tliose in which the cocoon is attached to a thread some inches in 
length, the other end of which is fastened to a bough or a leaf. 
Iieaumur, wdio discovered these curious objects, found that 
when the cocoon was detached from the hranch and laid on the 
table it sprang to a distance of several inches, ])rohably because 
the enclosed insect was able to bend itself and then suddenly 
straighten the body. 

Eiiaiimur believes that the Ichneumons which make these 
pensile cocoons are parasitic on the processionary caterpillars, 
because he found them plentiful near the nests of these insects. 
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How the cocoons are made and suspended is quite a mysleiy. 
Mr. Westwood oflers a suggestion that, before clianging into the 
pupal state, the insect spins its thread to the required lengih, 
and, while still suspended at the end of its rope, spins the cocoon, 
wl)ich thus becomes fastened to the thread. In a future ])age 
will be described a cocoon woven on a similar i)lan, but made 
by the caterpillar of one of the moths, 

Mr. Westwood mentions that when examining the co(*oon of 
tlie Cryptiis, he found tliat it was composed of tliree distinct 
layers, tliat on tlie exterior being com])osed of loose silk, which 
could be wound off like that of tlie common silkworm, but 
that the two interior layers were very shining, smooth, and of 
a gummy membranous texture, thus agreeing with the cocoons 
of the Ihiruet ichnenmon. 

Our last example of the pensile nests formed hy the liymcn- 
optera is a truly remarkahle one. For some time I could 
scarcely d(‘cide upon its place in the present work, whcdlicr it 
was to he ranked as an example of the pensiles, social insects, 
or builders. On account, liowcvcr, of the locality which is (*boseii 
for it, and the peculiar mctliod hy which it is attached to the 
branch, I have decided upon placing it among the pensile nests. 

It has already hexui iiKUiUoned that the iiHunhers of tlie gc‘uns 
Polistes are in tlie halat of hnilding thiur cells in the open air, 
and leaving them witlioiit covering to defend tliem. 

Tlie shape, material, and arrangement of tlie coird) is ex- 
tremely variable; some, as that whicli has already been men- 
tioned, hanging their cell-masses to the branches, just as if a 
nuinhcr of bco-comhs wore simjdy liitcbed on Ibe twig by the 
simple process of boring a bole in the upper part of tlie comb, 
and pushing the twig througli it; others, again, make their cells 
of mud, ill a nearly glolmlar shape, and fasten tJuan on the 
branches like so many berries. Tlie species, liowcviir, which 
make the cells represented in the illustration, is one of tlic most 
remarkable, and so elegant is the form of the combs, and so 
singular the method of their attachment, tliat I havt) had them 
drawn nearly of the natural size. 

Generally, the shape of the comb is nearly round, as is seen in 
the upper figure of the illustration. The cells arc remarkable 
for their radiating form, the bases being a trifle smaller than the 
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iSome of the cells, those iu the middle for example, are much 
longer than the others, and in the specimens in the British 
Museum many of them are closed at the mouth, showing that 
the inse^jt is within, find has not yet attained its perfect state. 
Those on the circumference, however, are much shorter, and are 
entirely empty, not having been yet occupied. It is very 
possible that these cells would have been lengthened had the 
insects been left to themselves. 
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Althongli the circular shape is mostly the rule with those 
combs, so that they look something like withered dahlias or 
chrysanthemmus, it is not the invariable form. If tJie reader 
will look at the low’er figure in the illustration, he will see that 
it is much wider than long, and is apparently composed of two 
of the circular combs fixed together. 

Now comes the curious part of the structure. The ('ombs 
arc not fastened directly to the branches, but are attaciluKl 
to footstalks which spring from their centre, and are iirndy 
cemented upon the branch or twig. This group of cells is 
copied from the specimen in the British Museum, but ought to 
have been reversed, so that the mouths of the cells hang down- 
wards. The observer should notice the wonderful manner in 
which the balance is preserved, the footstalk occupying as nearly 
as possible the centre of gravity. 

The footstalks arc made of the same like sub- 

stance as the cells, only the layers are so tighily C()in])ressed 
together that they form a hard, solid mass, very much like the 
little pillars which sn])port the dilfenuit si()ri(‘s of an ordinary 
wasp’s nest, but of much greater size. The position of the combs 
is extremely varialde, some being mjarly liorizuiital, and othcirs 
perpendicular, as shown in iho illustration. These; nests came 
from Bareilly in the East Indies. 

Having now completed our notice of the pensile hymeno])tcra, 
we turn to another order of insects. 

We can liardly expect to find that any of the beetles can be 
ranked among the pensile insects, their appearance and gcujcral 
habits being oi)posed to such an idea. The variety of nests made 
hy the hyinenoptera lead us at once to conjecture that some of 
them may he ])cnsile, for it is at least likely that the little, ai*chi- 
tccts 'which can construct the maiwellous system of the lioncy- 
conib, or the complicated galleries of the ant’s nest, or contrive 
the wonderful homes of the leaf-cutter bees, would he also aide 
to make nests 'wdiicli could be suspended from l(?aves or branches, 
lint there is nothing in the general history of lieetles which could 
lead U3 to jilacethem among thcimnsile insects, a rank, however, 
which can be taken by a very few species, most of which belong 
to a single group. 

This group is that of the Curculionidm, or Weevils, and there 
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are a few species of these long-snouted beetles which make for 
themselves certain pensile habitations of a most elegant form. 
Two genera of Weevils are remarkable for the beauty of their 
cocoons, namely, the Hypera and Cionus. 

If the reader should desire to possess specimens of these 
cocoons, he cannot do better than procure some seeds of the 
common species of Verbaseum, say the Great and White Miil- 
'^cins {Verbaseum Thwpsns and Lyehnitis), and sow them in sandy 
or gravelly soil. Tlic beetles of the genus Cionus feed on the 
mulleins, and when ihay are about to change into the pupal 
state, do not trouble themselves to leave the plant upon which 
they have been feeding. So fond are these beetles of the 
Verbaseum, that Mr. Stephens found on a solitary plant, which 
was gi'owing in a garden at Itiphy, all the five species oi‘ the 
genus. 

During the month of August the larva may be found in the 
flowers and seeds, and one species burrows into the leaves them- 
selv(^s, getting between the two membranes and feeding on the 
soft green parenchyma. When the larva are about to enter the 
pn2)al state, they cease from feeding, and spin ibr themselves 
cocoons of a most remarkable shape. The cocoons are very small, 
IxMug on the uv(‘rage about aslargc as swee-t peas, and nearly as 
glol)ular. They are constructed of a rather stiff and glutinous 
thread, which is so wonderfully twined as to form large open 
meshes of a nearly circular form. 

The cocoon is very firm and elastic, feeling and looking very 
much like those hollow spheres and cylinders that artists in hair 
(ire so fond of making. Tlie 0])en meshes arc so large that the 
enclosed pupa can he seen through them, so that there is but 
little protection from the elements. A very good idea of the 
general appearance of the cocoon may be obtained from the toys 
which are made from nuts by neat-handed schoolboys, by the 
simple process of boring them full of holes until the shell is 
reduced to a kind of wooden network with circular meshes. 

All the beetles of the genus Cionus are pretty little creatures, 
very hard shelled, nearly as globular in form as the cocoon, and 
marked with dark patches and streaks. 

The cocoons of the genus llypera are also made with open 
meshes, and of a similarly stiff thread, but the form is oval 
instead of round. The laiwa of the Hypera is long and narrow, 
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having its rings or segments very deeply cut, covered with 
bristle-like hairs, and having some light lines along the back 
and sides. The “ Charau 9 on de la Patience of De Geer, is a 
beetle of this genus. In both cases the cocoons are aflixed to 
the under side of the leaves, ’whether they arc attached to the 
mullein or the heath, so that they are not readily seen, except by 
careful observers, who know where to look for them. In tlie 
insect room at the Britisli Museum tliere is a beautiful series of 
these delicately formed cocoons, still adhering to the dry and 
shrivelled leaves of the plant on which the beetle had fed. 

We now come to the pensile lepidopterii, of which a numb(^r 
of specimens will be mentioned. They all belong to the moths, 
the pensile butterflies being content with suspending tliemstdves 
by a couple of threads, without taking the trouble to build or 
spin a nest. 

One of the most beautiful of these nests is the cocoon of the 
common EMrEiiOR Motji {Saturnia 2 Xiv(m{(t-miiior)^ The moth 
itself is veiy beautiful, with its broad, soft-plum aged, pink-eyed 
wings, but it is even equalled by the larva in bt‘auty of colour, a 
phenomena not very usual among the ]ppidopteni. The rings or 
segments of the caterpillar are rounded and de(q)ly cut, and are 
remarkable for the tulls of golden-coloured bristles with which 
they arc covercid, each tuft s^ninging from a raised tind rounded 
tubercle. The body itself is of a beautiful leaf green. 

The cocoon which is made by this remarkable insect is ex- 
tremely beautiful, though its beauty does not appear to a careless 
observer. Some twenty years ago, when 1 first began to study 
practical entomology, and had no access to the books that wciro 
then published on the subject, I took to hreeding every catci’pillar 
that could be found, not liaving tlic least idea what kind of being 
would issue from it. Among them was a cateipillar wliich 
struck my fancy so much, by its green body and golden tufts, 
that I made a coloured drawing of it, and constructed for its 
benefit a separate cage, wlicrcin it lived ibr some little time, and 
then spun a silken cocoon of a flask-likc shaj) 0 , very rough and 
loose on the exterior. 

Some time afterwards, upon looking into the box, I saw a 
beautiful moth clinging to the side, llow the creature had 
gained admission I could not conceive, for tlic cocoon seemed to 
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be perfectly intact, and to exhibit no signs that an insect had 
broken through the walls. Concluding, however, that the moth 
might have crept into the box without my knowledge, or might 
have been placed there by some kind friend, I set it, and watched 
the cocoon as usual. After a whole year had passed, I thought 
that there must be something wrong, and so took out the cocoon 
and carefully cut it open. 

Tlic mystery was at once explained. Within were the cast 
shell of the chrysalis, and the dried shrivelled skin of the cater- 
pillar, crushed up into a very small space, but recognizable by 
the hairy tufts. Tlic inanner in which tlie moth had escaped 
was also evident. Taking as our model a common Florence oil 
flask, from which three-fourths of the neck have been removed, 
wo shall obtain a clear notion of the method by which the cocoon 
is made, so as to allow the egress of the moth, and at the same 
time to show no aperture through which the creature had 
emerged. 

Let us suppose the material to be stiff, bristle-like hair, and 
that the body of the flask is made stiff' and lirm by cement- 
ing the hairs together, while they project loosely at the neck. 
Now, let us further suppose that these projecting hairs are all 
bout inwards, so as to cross each other slightly, and w^e shall 
have a tfflerably correct idea of the manner in which the cocoon 
of the Emperor Moth is made. It will be seen, tliat if a creature 
try to push its way out from tlie inside, the liairs will yield and 
allow it to pass, but that if any insect tries to push its way in 
from the outside, the converging liairs are pressed tighter together, 
and effectually debar it from gaining admission. 

This beautiful structure is not visible until the observer strips 
away a tliick, loose coating of yellow-Avliite silk which covers 
the cocoon, and i)robably acts as a non-conductor of heat as well 
as a protection from the weather. This cocoon may be found 
upon the plant on which the insect feeds, but the best method 
of procuring perfect specimens is hy searching for the caterpillars 
and feeding them until they change. 

On the right hand of the accompanying illustration may be 
seen a large moth flying downw’ards, and just above it are a 
couple of oval objects attached to a slender bough. This moth 
is tliat magnificent insect the Atlas Moth {Saturnia Atlcis)^ 
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being found between the tropics. In all the species the antennna 
of the males are remarkable for their beauty, being cl(3oply 
feathered, and shaped something like a spear-head with a trian- 
gular blade, and in many examples there is a loose mem- 
branous talc-like spot in the middle of the wing. 

The cocoons of the Atlas Moth are made of silken thread, 
much like that of the common silkworm, the cocoon being large 
in proportion to the size of the moth, and the quantity of silk is 
necessarily very great. Although the thread is not so fine or 
glossy as that of the ordinary silkworm, it is strong, smootli, 
and serviceable, and capable of being woven into fabrics of much 
utility. 

Tile well-known Eria silk of India is produced by an insect 
closely allied to the Atlas moth, Attaciis ricini. This silk is 
very loose in texture, and, being without gloss, has a rather 
flimsy look. In reality, however, it is possessed of peculiar 
strength. 

One large species of silk-producing moth, also allied to the 
Atlas, is the Ailantiius Silkworm. The Acclimatisation Society 
is endeavouring to introduce this useful insect into this country, 
and so to make England a silk-producing country. We have 
not suflicient mulberry-trees to feed silkworms in such numbers 
as would lualso their employment profitable, and thus the ordi- 
nary silkworm is rather beyond our reach. But the insect in 
<]uestion feeds on the ailanthus glandulosxis, a tree which lias 
been imported fiom China, and thrives wonderfully in the open 
air. In March, 18G4, 1 saw a young sapling about tliree feet in 
lu‘ight that had sprung from a seed sown in March of the pre- 
vious year. 

This insect is very hardy, and after it has been hatched and 
fed for a little time like the ordinary silkworm, it is laid on the 
growing leaves and left to shift for itself. The caterpillar is 
nothing of a wanderer, and does not attempt to straggle from 
the tree, being content to stay and make its cocoon among the 
branches. The moth is coloured like the Atlas, being mostly of 
a greyish yellow, with some markings of dull violet, and some 
spots of black and white. The caterpillar is green marked with 
black. . 

There is a North American species of moth — also one of the 
Atlas moth’s numerous allies — which displays a wonderful piece 
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of ingeninty in suspending its cocoon. This is the insect called 
Saturnia Promethca, which lives in the sassafras-tree. The 
cocoon is placed within the leaf of the tree and secured by a 
strong web ; but as the loaf would fall before the moth could 
escape, a strange instinct is implanted in the insect, which 
fastens the stein of the leaf to the branch by sundry silk(ai 
threads, so that although it may wither and part from the branch 
it cannot fall to tlui ground. 

We now pass to the second insect repn‘Sontcd in the illustra- 
tion. This is the H ouse-buildeu IMoth {Oikctieiis Sandrrsii), an 
insect which is common in many parts of the West Indies, in 
several places being so plentiful that the sight of its long pen- 
dent domiciles is anything but pleasant to the pro])rictor of a 
garden. 

Out of five s])ecies of insects belonging to this singular genus, 
the present luas l)C(m selected, because on tli(j whoit; its luibita- 
tioii is more remarkable than that oi‘ any otluu’ species. Some 
of them make their lu^st in a. mneb stiller form than is de])icted 
in the engraving, taking pieces of slender twigs and forming 
them into ludlow cylinders, the twigs lieing Ifikl paralhd to (‘.ach 
other, very niiicli like the rods in the old homan fasces, which 
wore borne by the lietors before the consuls. So close indeed is 
the resemblance, that by some writers the insects have been 
called Lictor Moths. 

The reader will observe that in the illustration the nest is 
showji ai5 depending from the cater j)illar, part of whicli }>ro- 
trudes from its mouth and the other paj’t is bidden. This 
attitude is given because it is that in wliicli the insect is 
generally seen. Wliile young the catcupillar is so strong, and 
the house is so light, that it can carry the tcxil nearly upright. 

Scraps of wood mixed with fi-agments of leaves arc the 
materials wliich are used, and thc*y are bound together very 
lirmly by the silken threads with wliich so many caterpillars ai’e 
endowed, wliether they belong to the butterflies or motlis. 'JTiero 
is a tolerable degi’ee of elasticity about it, especially at tho 
mouth, which is slightly expanded so as to assume an irregular 
funnel-like shape, and can be drawn together at will by means 
of the silken threads attached to its circumference. The cater- 
pillar has thus two nuians of guarding itself from attacks If it 
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is still clinging to a branch, it can retreat into the house and 
press the mouth so firmly against the branch that it is closed 
effectively, just as a limpet shelters its soft body by pressing the 
top of the shell against the rock. Or, if detached, it can pull 
the lips together and thus shut itself up in its strange house as 
completely as a box tortoise in its shell. 

Not only does the creature reside in this nest during its larval 
condition, but also passes the pupal stage in it, and sometimes 
tlie whole of its life. As soon as it ceases from feeding, and is 
alKiut to become a pupa, it retires far into its cell, shuts up the 
mouth, throws off its last caterpillar skin, and there remains 
until the larva has become a perfect insect. Should the moth 
be of the male sex, it creeps out of the domicile and speedily 
takes to wing, emxfioying itself in the great object of its life, 
that of seeking a mate. 

In ordinary cases, to find a mate seems to be no difficult task, 
but the House-builder Moth has no ordinary obstacles to over- 
come. The female never leaves her cell, for she would be more 
helpless as a moth than as a caterpillar. Among the British 
moths wo have several species in which the females are 
wingless, but at all events they do look like moths which have 
been dcx)rived of wings, and are able to move about with toler- 
able freedom. Of these wingless females, the common Vajiourcr 
moth [Orgyia aniiqua), is a familiar example, its fat, rounded 
abdomen and little truncated mdimeiits of wings being known to 
all collectors. 

But the female House-builder Moth is as utterly helxfiess a 
being as can well be conceived She has not the least vestige 
of wings, and but the smallest indications of legs or antennee. 
None but an entomologist would take her for a lepidopterous 
insect, or even for an insect at all, for she looks like a fat, 
down-covered grub, with very feeble limbs, which can scarcely 
support the body, and with antennse that merely consist of a 
few rounded joints, entirely unlike the beautiful feathered forms 
which decorate the male. 

So utterly unlike a moth is this creature, that our most skilful 
entomologists are much perplexed as to the position which the 
insect ought to occupy. Mr. Westwood states that they are "'the 
most imperfect of all lepidopterous insects, and even less favoured 
than their larva, which they considerably resemble;” while 
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Mr. Newmau expresses still stronger opinions, and asserts that 
the Oiketici ought to be removed from the lepidoptera altogether, 
and placed with the Phryganeidse, or caddis flies, whose dwellings 
are wonderfully similar to those of the Oiketici. 

The Oriental idea that feminine delicacy is only to be main- 
tained by concealing the face, seems to have been boiTOwed 
from the House-builder Moth, whicli is a perfect model of female 
excellence, according to Oriental notions, always staying at homo, 
always hiding her face, and always producing enormous families. 
Perhaps the male may be attracted to the female by some pecu- 
liar instinct, for the eyes can have little to do with tlie discovery, 
she being so closely shut up in her house, and never leaving it 
till the day of her death. Many Pu-itish insects, such as tlu) 
well-known oak-egger moth, have this curious power, and the, 
male has even been known to enter a pocket in which was a 
female shut up in a box. 

There is an allied genus, named Psyche, found in England, 
the males of which have their wings partly transparent, ratluu' 
long and sharjdy pointed, and the females arc without wings 
at all. 

The larva of this insect also makes a hollow case, and b(‘havos 
in a yery curious manner before it assumes the pupal condition. 
First, it fastens the mouth of the case firmly to the leaves or 
branches of the plant on which it has been feeding, and then 
withdraws itself into the case. Should it be a male larva, it 
turns completely round, so that its head coincides with the 
opening at the lower end of the case, through wliich it makes its 
escape when fully developed. The female moth, however, behaves 
like that of the Housebuilder, and although she also fastens tluj 
mouth of her case to the tree, she never leaves her home, find 
therefore does not need to alter her attitude. 

The name of Psyche certainly seems to be misapj)lied in this 
instance. In our minds the name of Psyche conveys an idea of 
the utmost grace and delicacy — two attributes wliich sculptors 
and painters have in vain endeavoured to embody. If, therefore, 
we hear that a certain insect is named Psyche, we ccitainly 
expect to see a bright and elegant creature, delicate in form and 
pleasing in colour. Whereas, when the domicile is opened and 
the real Psyche comes to view, nothing can be more disappointing 
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than the fat, awkward, shapeless grub which has been glorified 
with such a name. 

One of our commonest moths makes a really beautiful pensile 
nest, though it is hardly appreciated as it should be. I allude to 
the well-known Tigek Moth {Arctia caja), whose scarlet, white, 
and brown robes are so familiar to every one who cares for 
insects, or wlio happens to possess or take an interest in a 
garden. 

In two of its stages the insect is very common. In the larval 
condition it is popularly known as the Woolly Bear, in con- 
sequence of the coating of long bristle-like hairs with which its 
body is profusely covered, and which project like the quills of a 
porcupine, or the siuiics of a hedgehog, whenever the creature 
rolls itself up, a movement which it always makes when alarmed. 
So elastic arc tlui hairs, that the caterpillar may be thrown from 
a considerable height without siiifering any injury, and in all 
probability their formidable appearance serves to deter foes from 
meddling with it. 

Certain enemies, however, care nothing for this hairy defence, 
but swallow the caterpillar without hesitation. Cliief among 
these foes is the cuckoo, which feeds largely on the caterpillar of 
the Tiger Moth, and in consequence is subject to a very remark- 
able plienomeiioii. The interior of the gizzard had long been 
known to be lined with hair, which wars thought to be a natural 
and ordinary growth peculiar to the s})ecies. It was liowcvcr 
discovered — 1 b(3lieve by John Hunter — that these h.airs are 
those of the Tiger Moth, the points of which have wwked them- 
selves into the coats v^ the organ in which they were found. 
Hunter employs this fact as an illustration of the power and 
peculiar movement o! the gizzard. 

Doubts liave been thrown upon the accuracy of Hunter's 
statement ; but the question has been set at rest by two facts. 
In the first place, cuckoos that have been held in confinement 
do not possess the hairy lining ; and in the second place, the 
microscope proves that the hairs are those of a caterpillar, allied 
at least to the Tiger Moth, if not belonging to the insect itself. 

Wlien the caterpillar has ceased feeding, and is about to 
become a pupa, it ascends some convenient object, and then spins 
a beautiful cocoon, shaped very much like the grass hammocks 
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made by the natives of tropical America, and bearing a consider- 
able resemblance to them in general form, as well as in the loose 
and open meshes. So long, indeed, are the meshes made, that 
the inclosed insect can be seen througli the network, from the 
time that the old wrinkled skin is cast off and pushed away in a 
heap by the white and shining chr}^salis, to the time when the 
chr}"salis shell is in its turn shatter(3d, and the perfect moth 
creeps slowly into the air, all dull, and sodden, and bewildcjred, 
with its undeveloped wings looking like four mottled split peas 
rather than the beautiful members which they soon becouu^, 
when the air has passed into their vessels, and their multitudinous 
folds have been shaken out. 

I hope that none of my readers will kill a Tiger Moth in either 
of its stages. It does no hanii to the gardener, and has quit(i 
enough foes of its own ; the ichneumon flics piercing it in spite 
of its long bristles, and the cuckoo, together with other birds, 
revelling in so large and juicy a morsel. It is a special favourite 
of mine, this great moth, for I have kept so many hundreds of 
them, and have admired the wondrous details of their anatomy 
so often, tliat I am always gl.ad to say a kind word for a cr(*.aiiiro 
which has afforded me so much amusement and instruction. 

• 

Among the pensile insects may be xoAtkoned the beautiful 
IlUKNET Moth {Antliroccra fUipcndtiJm), an insect which has 
already been mentioned, while treating of the pensile 
liymenoptera. 

This insect, which is well known for its splendid colours of 
deep velvet green, and blazing scarlet, is also notable for the 
shape of its antennae, which are so swollen towards the tips as to 
induce many persons to reckon the insect as a butterliy rather 
than a moth. 

The shape of the cocoon of the Burnet Moth is not unlike that 
of the tiger moth, but its material and position arc very different. 
The cocoon of the tiger moth is shing horizontally, in hammock 
fashion, while that of the Burnet is set perpendicularly, and 
fastened to the upper part of a grass stem, one side being firmly 
pressed against it. The substance of the cocoon is quite opaque, 
greyish, rather stout, very tough, and having the silken threads, 
of which it is chiefly made, so conspicuous, that many persons 
take the cocoon to be the work of a spider. 
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Sometimes in a field, or even in a limited portion of a field, 
these cocoons are so numerous that at a little distance they look 
almost as if they were the seeds of the plant rather than the 
cocoons of an insect. In such cases the moths themselves may 
generally be found near the cocoons, sometimes being on the 
ground and sometimes on the wing. These moths are peculiarly 
liable to the attacks of the ichneumon flies, for not only does the 
Burnet ichneumon make them its special prey, but I have seen 
a large percentage of the cocoons bored full of holes, which show 
that one of the parasitic hymenopteras has laid its eggs in the 
caterpillar, that the young have been developed, and made their 
escape to continue the work of destruction, and that the caterpillar 
which nurtured them is lying dead within its useless cocoon. 

There are others of our finest and yet commonest moths 
■wliich make to themselves pensile habitations in which they 
pass the long time of helplessness when they are in the pupal 
state. Anything more utterly helpless than the pupa of certain 
moths cannot well be imagined, their only protection consisting 
either in their hiding-place or the sheltering armour in which 
the creature is enveloped. 

The fur-clad Drinker Moth, for example [Odoncsiis Rotatoria), 
spins a cocoon which bears some resemblance in its texture to 
that of the Burnet moth, though it is rather looser in structure 
and is of much larger dimensions. The general colour of the 
cocoon is grey, with a few brownish mottlings here and there, 
and in form it is spindle-shaped, being widest in the centre, and 
diminishing to a j^oint at either extremity. Conspicuous as this 
cocoon appears to be when exhibited in a glass case, it is any- 
thing but conspicuous in the position wherein it is placed by 
the insect. I have bred at least two hundred moths from the 
caterpillar, and though the space was necessarily limited, many 
of the cocoons escaped observation until after the moth had been 
developed and made its escape. 

Like the Burnet moth, the Drinker is very liable to the attacks 
of ichneumons. There is now before me a cocoon which was 
made in 1846, and is preserved as one of the first instances of 
an entomologist's disappointment. As it now lies on its slab of 
white cardboard, it looks as if a charge of dust-shot had been 
fired through it, no less tlian seventeen minute holes being 
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perceptible on one side alone, each hole representing at least one 
ichneumon fly which had made its escape after fulfilling its 
destructive mission. 

The handsome Oak Eggee Moth {OastropacTui guercus) affords 
another example of the pensile cocoon. Of these insects also I 
have had great numbers; and some specimens of the moth, 
chrysalis, and cocoon are now before me, the cocoon unchanged 
by the eighteen years which have elapsed since it was made, but 
the moth sadly faded, after the manner of its kind when exposed 
to the action of light. This insect, by the way, is one of those 
which suffer the most from the fumes of sulphur, a lesson which 
I long ago learned from experience. Having been told that the 
best method of killing moths was to expose them to the fumes of 
burning sulphur, I invented an apparatus which w’ould cause the 
insects to be enveloped in dense fumes, while the heat of the 
burning sulphur was carried off in another direction. 

Of its efficacy as a means of destruction no complaint can be 
made, inasmuch as it destroyed the insect in a very few moments ; 
but as it likewise discharged the colours, its use was soon given 
up. All the beautiful scarlets lost their tone, and became pale 
orange, and in the case of the Oak Eggor and similar moths, the 
warm dun of the wings changed to diiiy yellow. Moreover, the 
sublimated sulphur was sure to rest upon the wings, and to 
destroy their delicacy. 

Camphor, which is so largely and so wrongly used in cabinets, 
is liable to the same objection. Its volatility is extreme, a large 
lump vanishing in a wonderfully short time when exposed to 
the air. The pieces of camphor used in cabinets continually 
need renewal, and the question frequently arises. Where has tlie 
camphor gone? The answer may be found in the dimmed 
glass, on which a deposit has been left, and which is so difficult 
to be cleaned, as well as on the inclosed insects, tlio lustre of 
whose bodies is sadly marred by the same substance. 

Large as is the caterpillar of the Oak Egger moth, it is con- 
tracted into a comparatively small chrysalis when it assumes 
the pupal state, and makes a cocoon which only allows enough 
space for the pupa and the cast larval skin. The Ibrm of the 
cocoon is egg-shaped, whence the name of Oak Egger, and its 
substance is rather peculiar, being thin, hard, and rather brittle 

u 



290 


HOMES WITHOUT HANDS. 


when quite dry. Externally it is surrounded by a loose layer 
of silken threads, by moans of which ‘it is attached to the plant 
on which it hangs; but the cocoon itself is smooth, very much 
the colour of half-charred paper, and in spite of its brittleness is 
possessed of some elasticity. 

The manner in which the insect packs itself in so narrow a 
cell is most ingenious, and a cocoon may well be sacrificed in 
order to show the method by which this feat is achieved. If a 
cocoon be opened longitudinally, the chrysalis will be seen to fill 
the whole of the interior. On examining it more closely, the 
cast skin is seen to envelop the whole abdomen of the pupa, 
being pushed down in folds so as to fit closely round the pointed 
abdomen, and to occupy as little space as possible. 

Wlicii the moth escapes from the cocoon, it breaks away quite 
a large hole at the end next the liead, and slips out of the 
clirysalis shell with great ease, by lifting up a large flap which 
covei s the legs and the head, and which gives way at the line of 
demarcation which separates it from the wings. In consequence 
of tliis arrangement, the pupa shell and the cast caterpillar skin 
ri'inain in exactly the same position, and by means of a little 
ingenuity the raised flap can be replaced and fastened so as to 
give no indications that the insect has ever broken it. These 
cocoons are far more conspicuous than those of the Drinker 
moth, and are attached ratlier lightly to the steins of various 
plants. 

There is a smaller insect, popularly called the Little Eggeh 
Moth {Eriorjasf.er lancMris), which spins a cocoon of a similar 
structure, except that the walls are of even harder and more 
iiniforni texture, scarcely huger than a wren's egg, and of a 
substance which looks almost as if it wore made of the same 
material as tlui egg. Wlien broken, it is found to be even more 
brittle than that of the larger insect. Owing, in all probability, to 
the exceeding closeness of the structure, which would exclude 
air from the inhabitant, it is perforated with one or two very 
tiny and very circular holes, which look just as if some one had 
been trying to kill the insect by piercing the cocoon with a fine 
needle or pin. 

Even from the outside these perforations are visible, but they 
are much more evident when the cocoon is opened. The object 
of these holes is, however, conjectural, and it would be a useful 
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experiment to stop them with wax, in order to see whether tho 
inclosed insect could be developed when the air was thus ex-’ 
eluded. I believe that there are none of these holes in the 
cocoon of the large Oak Egger Moth, and if there be any such 
perforations, they are so minute as to escape notice. 

If the reader will refer to page 274, he will see an account of 
certain cocoons which are made by hymenopterous insects, and 
suspended by a single thread from the branches. In Mr. H. W. 
Bates’s W’ork on the natural history of the Amazon Eiver, tlicre 
is a most interesting account of a pensile cocoon also suspended 
by a single thread, but which is the work of a lopidoptevous 
insect. It will be seen that Mr. Bates was able to see the insects 
spin the cocoon, and his account exactly tallies with Mr. West- 
wood’s conjecture as to the method by which the creature manages 
to produce a hollow cocoon at the end of a single thread. Mr. 
Bates’s account is as follows : — 

'' The first that may be mentioned is one of the most beautiful 
examples of insect workmanship I ever saw. It is a cocoon, 
about the size of a sparrow’s egg, woven by a caterpillar in 
broad meshes, of cither buff or rose-coloured silk, and is fre- 
quently seen in the narrow alleys of the forest, suspended fi'(jm 
the extreme tip of an outstanding leaf by a strong silken thread, 
five or six inches in length. It forms a very conspicuous object, 
hanging thus in mid-air. The glossy threads with which it is 
knitted are stout, and tlie structure is therefore not liable to be 
torn by the beaks of insectivorous birds, while its pendulous 
position makes it doubly secure against their attacks, the appa- 
ratus giving way when they peck at it. There is a small orifice 
at each end of the egg-shaped bag, to admit of the escape of tiio 
moth, when it changes from the little chrysalis which slccjis 
tranquilly in its airy cage. The moth is of a dull slaty colour, 
and belongs to the Lithosiidie group of the silkworm family 
(Bomlycidoi). 

When the caterpillar begins its work, it lets itself down from 
the til) of the leaf which it has chosen, by spinning a thread of 
silk, the tliickness of which it slowly increases as it descends.. 
Having given the proper length to the cord, it x>roceeds to weave 
its elegant bag, placing itself in the centre, and spinning rings 
of silk at regular intervals, connectiiig them at the same time by 
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means of the loose thread; so that the whole, when finished, 
forms a loose web, with quadrangular meshes of nearly equal 
size throughout. The task occupies about four days ; when 
finished, the inclosed caterpillar becomes sluggish, its skin 
shrivels and cracks, and there then remains a motionless chrysalis 
of narrow shape, leaning against the sides of its silken cage.’' 

Some other lepidopterous insects suspend themselves by single 
threads, but most of them make their habitations of leaves, so 
that, when susi)ended, they do not attract much attention, look- 
ing like chance leaves that have fallen from the branches and 
caught in a stray piece of spider’s web. Sometimes these nests 
are made from single leaves, the edges of which are drawn 
togetliei’ by the silken threads spun by the caterpillar that takes 
refuge within, and sometimes they are made from several leaves, 
which arc fastened to each other by similar threads. Some of 
tliese pensile nests are inhabited by a number of caterpillars, 
which live together in perfect harmony. Such nests are not un- 
common in tropical countries, and one or two of them will be 
described in the chapter on Social Insects. One traveller de- 
scribes some of these nests by comparing them to the white paper 
bags in which grapes are tied, when rip(‘, in order to preserve 
them from wasi)s and other marauders. 

lie also nieiitions that the interior contained a quantity of 
green leaves, which afforded food to the inhabitants, but does 
not tell us whctln'T the leaves were actually growing on the tree 
and surrounded by the nest, or whether they had been cut from 
the boughs outside, and carried into the interior by the in- 
habitants. The latter supposition is implied, but it can hardly 
be a correct one, as it is directly contraiy to our present know- 
ledge of the habits of caterpillars. 1 believe that no lepidopterous 
larva is known to fetch food from a distance, and to store it for 
future consumption. As far as we know at present, the cater- 
pillar has not the least tliought for the morrow, but simply 
devours the leaves wdiere they grow\ 

There are many species, such as the larva of the common 
Krown-tail Moth {Porthesia aiirijlua), or of the Small Ermine 
{Yponomeuta iyadclla\ which travel by day to consider- 
able distances in their search after food, and return at night to 
their common habitation, guided by the threads which they 
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continually spin as they crawl along. But no catci’pillar is 
k]iown which is gifted with the instinct of cutting off leaves 
and bringing them home for food, and wc may therefore infer 
that the leaves in question were growing on the bmiiches, and 
that the nests had been purposely s])un round them. 

There are, however, one or two spcH'ics of British insc*cts 
belonging to the lepddoptcra, Avhich do cut off heaves and use 
tliem for the construction of the cocoon, though they do not 
employ them for food. These insects are moths, belonging to 
the genus Acronycta, and popularly called Spurge ]Motiis, on 
account of the plant on which they reside. One of these species 
makes a really curious pensile cocoon from the leaves of tin} 
cypress spurge {Euphorlia c?/panssuii>), ratlier a scarce perennial 
plant about a foot in height, growing about woods and tl)e 
borders of the fields. Tlie leaves of the stem are laucc-sliapcd, 
and those of the brandies almost linear, like grass blades, and it 
is of these latter that tlic insect makes its habitation. 

About October, the caterpillar begins to make its liousc^ and 
does so in a very curious nuiiiner. Detaching a leiif from a 
branch, it fastens one end to tlie stein, and then bends the leaf 
so as to form a loop, and fastens tlie other end in a similar 
maimer. A number of the leaves are ]>]aeed nearly ])arallel to 
each other, so that when tliey are firmly woven together tluy 
form a bag-like cocoon, fixed to tlie stem of the ].)lant by one 
side, and being upright like that of the buriiet moth. Its tex- 
ture is, however, very unlike that of the lairm.'t, being loose, 
almost wholly composed of vegetable iualie‘r, and coinparatively 
flimsy. 

It has well been remarked that the strength, or at all cveiifs, 
tlie weather-resisting pOAver, of a cocoon depends upon the length 
of time which is occupied hy the insect in undergoing its trans- 
formation, those creatures which only spend a few weeks in tlie 
pupal state being content with a mere web or hammock of silk, 
while those which pass the winter in the pupal condition make 
habitations which are comparatively substantial. 

This rule, however, is not without its exccjptioiis, as w^e find 
the pupse of several butterflies, the common cabbage butterfly, 
for example, merely hung against walls, &c., without any protec- 
tion around them. Instinct leads them to choose such spots as 
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can best afford tliein shelter, as every one knows who has a tool- 
house or a summer-house in the garden, but there are many 
cases in wliich no such protection can be found, and the insects 
are forced to content tliemselves with the southern side of a tree 
trunk, or tlie least windy side of a paling. 

Tlie caterpillar of the Spurge Moth is rather prettily marked, 
being striped longitudinally with white, red, and brown, relieved 
with black, and furnished with some scanty^tufts of hair on each 
segment. 

One species of insect suspends the cocoon by a thread at each 
end, so that the resemblance to a hammock is exact. This is 
the Argyromiges autumnella, one of the minute moths called 
micro-lei)idoptera. The larva of this species is naked. It is a 
native of England. 


We now pass to the enormous variety of caterpillars which 
are popularly called Leaf-rollers, because they make their homes 
in leaves which they curl up in various methods. 

Some use a single leaf, and others employ two or more in 
the construction of their nests. Even the single-leaf insects 
display a wonderful variety in their modes of performing an 
apparently simple task. Some bend the leaf longitudinally, and 
merely fasten the tw(.) edges together, while others bend it trans- 
versely, fixing the point to the middle nervure. Some roll it 
longitudinally, so as to niakci a hollow cylinder coiTesponding 
with the entire length of the leaf, while others roll it transversely 
so that the cylinder is only as long as the leaf is wide, and a 
few species cut a slit in the loaf and roll up only a small portion 
of it. 

The leaf-roller caterpillars belong to numerous species, and 
are plentiful enough, too plentiful indeed to please the gardener, 
who finds the leaves of his favourite trees curled up and jier- 
manently disfigured by these little marauders. All of them are 
of small size, and some so minute that the mere fact of their 
ability to roll up a leaf is something wonderful. 

They flourish best during mild and rather rainy seasons, be- 
cause the leaves are charged with moisture, and are so soft that 
they can easily be rolled, and moreover, contain a plentiful 
supply of food. During the present year, 1864, the Leaf-rollers 
have suffered greatly, the continual drought having dried up the 
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leaves, rendering them both stiff and innutritions. The lilacs in 
my garden, which arc usually covered with these cylindrical 
nests of Leaf-roller caterpillars, are comparatively free from 
them, and the few which exist are very poor specimens, several 
having been abandoned in a lialf-made state. In the lilacs of 
a friend, however, where the soil is about one liiindred and 
twenty feet lower than my own garden, there are plent}" of Leaf- 
roller nests, the ground being much moister than in more elevated 
situations, and being, moreover, on a different soil. 

The mechanics of the Leaf-roller nest are very curious, and 
will he presently mentioned. 

One of the most common among the Leaf-rollers is the pretty 
Oak Moth {Tortrix viridana), which must not be confounded 
with the oak egger moth already mentioned. It is a little 
creature with four rather wide delicate wings, the up])er 2)air 
of a soft leaf green, and the under pair of a greyish hue. In 
some seasons, the moths, or rather their larvae, are so plentiful 
that great damage is done to the oak forests, tree after tree being 
so covered with them that scarcely a leaf escapes destruction, 
and the growth of the tree is consequently checked. 

Like all Leaf-rollers, they feed on the green substance, or 
parenchyma of the leaf, and being ensconceAl within their tubular 
home can eat without fear of molestation. They are not very 
much afraid (iveri of the small Ihrds, for as soon as a bill is pushed 
into one end of the leafy cylinder, the catcjpillar hastily “bundles” 
out of the other — there is no other word which so fully exj^resses 
the ^reculiar action of the larva — and lowers itself towards the 
ground by a silken thread wJiich proceeds from its mouth. In 
fact, it acts like a spider in similar circumstancCvS. 

Where these insects arc xdcntiful, an absurd effect can bo 
])roduced by tapping the branches of oak trees witli a stick. As 
the stroke reverberates through the branch, the leaves, v/hich 
appear to the casual passenger to be in their ordinary condition, 
give forth their inhabitants, and hundreds of tiny caterpillars 
descend in hot haste, each lowering itself by a thread and drop- 
ping in little jerks of an inch or two each. Some of them are 
more timid than the others, and descend nearly to the ground, 
but the general mass of them remains at about the same height. 
Another tap will cause them all to drop a foot or two lower, the 
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stroke being felt even at the end of the suspending thread, and 
by administering a succession of such taps they will all be 
induced to come to tlie ground. There they will wait a consider- 
able time, but presently one of them will begin to re-ascend, 
working its way upwards along the slender and scarcely visible 
line as easily as if it were crawling upon level ground. The 
least alarm will cause them to drop again, for they are then very 
limid, but if allowed to remain in peace, they speedily reach 
their cells and enter them with a haste that very much resembles 
the quick jerk with which a soldier-crab enters the shell from 
which he has been ejected. 

If a tolerably smart breeze be blowing, the sight is still more 
curious, for the caterpillars are swung about through very large 
arcs, and, if the wind be steady, are all blown in one direction, 
so that their line forms quite a large angle with the level of the 
leaf to which the upper end is attached. The caterpillars, 
however, seem to be quite indifferent in the matter, and ascend 
steadily, whether the line be simply perpendicular, or whether 
it be violently blown about by the wind. 

At the proper season of year, the moths are as plentiful as the 
larvce, and a shake with the hand will cause a whole cloud of the 
green creatures to issue forth, producing a strangely confused 
effect to the eye as they flutter about with an uncertain and 
devious flight. A sweep with an ordinary entomological net 
will capture jdenty of them, but in a few minutes they all dis- 
appear, some of them returning to the branches whence they 
had come, and others dropping to the ground. During the 
summer of 1 8G4 they were very plentiful in Darenth Wood, the 
heavy growth of oaks giving them every encouragement. 

The insect which commits such devastation on the lilacs is 
generally the little chocolate-coloured moth called the Lilac 
Moth {Lazotccnia riheana), though there are other allied species 
which infest the same plant. Any one may see the damaged 
leaves for himself, and therefore I shall not particularly describe 
them, but pass at once to the mechanical powers which are 
involved in the task of curling the elastic leaf into cylindrical 
form. 

Compare the size of the lilac leaf and of the newly hatched 
caterpillar, the latter being about as large as the capital letter I. 
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That so minute a creature should roll up the loaf by main 
strength is of course an impossibility, and the method by which 
that consummation is attained is so remarkable an instance 
of practical mechanics that I must describe the operation at 
length. 

If the reader will procure one of the rolled leaves, he will see 
that the cylindrical portion is retained in its place by a row 
of silken threads, which arc individually 'weak, but collectively 
strong, holding the elastic leaf as firmly as Gulliver was held by 
tlie multitudinous cords with which lie was fastened to the 
ground. That they should hold the cylinder in shape is to be 
expected, but the manner in -which the cylinder is made is not 
so clear. The following is the process : — 

First, the caterpillar attaches a number of threads to ihe 
point and upper edges of the leaf, and fastens the other ends 
to the middle of the leaf itself. It now proceeds to perform an 
operation wliich is precisely similar to the nautical medhod of 
bowsing ” up a rope. In order to " bowse a rope taut, t wo 
men are employed, one of them pulling the nearly tightened rope 
at right angles so as to bend it, while the otlier continually 
belays it to the cleats. Now, the caterpillar performs precisely 
this operation, but without requiring the aid of an assistant, the 
“bowsing” being performed by its feet, and the belaying by its 
spinneret. By thus hauling at, and tightening each line in suc- 
cession, the caterpillar bends the leaf over slightly, and then 
attaches a fresh series of threads to keep it in its place. By 
repeating this process, and by continually adding fresh lines, the 
creature fairly bends the leaf into a hollow cylinder, and then 
crawls inside to enjoy its well-earned home. 

I may here point out that the whole process of rolling tlie 
leaf affords an admirable example of mechanics as exhibited in 
nature, and that it is achieved by the well-known jmnciple of 
exchanging space and time for power. Although the catcr];)illar 
cannot, by any exertion of strength roll up the leaf in one minute, 
it is enabled to do so by dividing the work into a multitude of 
parts, and taking much longer time about it, just as a man who 
cannot lift a single weight of a thousand pounds may do so with 
ease by dividing it into ten parts, and in conseqiumce, by taking 
up a considerable time in lifting the separate parts. 

Again, in the silken bands w^hich hold the rolled and elastic 
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leaf in its place, we have an excellent example of accumulated 
power ; neither of the threads being alone capable of enduring 
the tension, but their united strength being more than sufficient 
for the task. 

As soon as the caterpillar has entered its new home, it begins 
to feed, eating the green substance of the leaf, and generally 
leaving the nervures untouched. Sometimes the caterpillar lives 
for so short a time that a single leaf is sufficient for its sub- 
sistence ; but there are some species which are obliged to repeat 
the task more than once. 

TiiEliE are other insects which also make their habitations in 
leaves ; but, instead of rolling up the leaf and living inside the 
cylinder, they make their way between the two membranes, and 
there remain until they have undergone their transformation. 

The reader must often have seen the leaves of garden plants 
and trees, especially those of the rose, traversed by pale winding 
marks, that look something like the livers upon a map, and 
having mostly a narrow dark line running exactly along the 
middle. These curious marks are the tracks wliich are made 
by the various leaf-mining insects, while eating their way 
tlirough the leaf in which they x>ass their larval state. In most 
cases, when the insect has completed its term of larval existence, 
one end of the track is found to be greatly widened, and to 
contain either the pupa itself or its empty case. 

The track differs considerably in shajic, according to the insect 
which malves it. Sometimes it winds about in the middle of the 
leaf, crossing itself more than once in its progress. Sometimes 
it proceeds in a nearly straight line across the leaf, and very fre- 
quently, especially in deeply-cut leaves, it follows the outline, 
keex)ing to the edge, and not trenching at all on the central 
portions. 

Insects belonging to tliree orders are known to make these 
curious habitations; namely, the Lepidoptera, the Coleoptera, 
and the Diptera. Of these, the Lepidoptera are by far the most 
numerous, and belong to that group which is called, on account 
of their very minute dimensions, the Micro-Lepidoptera. Tliese 
are all little moths, so small that on the wing they can scarcely 
be recognised as moths, and look moix3 like little flies. They arc 
all very beautiful, and many of the species are truly magnificent 
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when seen through a microscope, their plumage glittering as if 
made of burnished gold and silver. Indeed, one genus in which 
these leaf-miners are comprised, is named Argyromiges, a title 
based on a Greek word signifying silver. 

The species which is most common in the leaves of the rose- 
tree is the Eed-Headed Pigmy {Microsetia rujlcapitella). The 
larva of this insect seems not to possess even the rudiments of 
legs, and forces itself through the leaf by means of certain pro- 
jections of the skin, which are sharp and angular, and serve as 
instruments of progression, like the abdominal scales of the 
serpent and the bristles of the earthworm. A species which is 
found in the leaf of the oak is known to collectors by the name 
of Cramer’s Pigmy {Argyromiges Gramcrclla). The caterpillars of 
the Dagger Moth (Diurnea), also live between the membranes 
of leaves, and are remarkable for the last pair of feet, which arc 
shaped like a couple of very minute battledores. These feet are 
spread out greatly in the act of walking, and the creature is 
further aided in its progress by the hair-covered warts upon 
the body. 

As ibr the beetle leaf-miners, they are to be found among the 
weevils ; and it is a remarkable fact that one of these insects 
belongs to the genus Cionus, which has already been mentioned 
on page 278 , as the weaver of certain beautiful pensile cocoons. 

Of the Diptcra, the Celery Ply {Tephritis onopoi'dinis) is a 
good example. Tlie larva of this really pretty fly, with its green 
eyes and black and white spotted wings, feeds not only on tlui 
celery but oji the parsnip, and does great harm to both plants. 
Gardeners often employ little boys to examine the celery plants, 
and whenever they find a '^blister,” as they technically call it, 
to crush the inclosed maggot between the fingers. The colour 
of this larva is pale green, so that it is not readily seen even 
when the blister is opened. If allowed to have its own way, the 
laiwa remains in the leaf until it has finished its eating, and 
then descends into the ground, where it changes into the pupal 
state, and remains until the following spring. In such a case, 
the leaves are often much damaged, the blisters being yellowish 
white, and the leaf itself drooping and half withered. 

Our last examples of pensile nests are taken from the Arach- 
nida, being formed by several species of spiders. 
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It may perhaps he necessary to remark that the threads with 
which the spiders make their webs are in some respects similar 
to those which are produced by various caterpillars, and in other 
respects are exceedingly dissimilar. In both cases, the threads 
are formed from a semi-liquid secretion, which is produced in the 
internal organs, is forced through minute apertures at the will of 
the animal, and hardens into a thread as soon as it comes in 
contact with the air. 

Here, however, the resemblance ceases. The threads of the 
caterpillar are double, or rather are composed of two lines fused 
together throughout their length, the two half-lines proceeding 
from a large silk-secreting tube at either side of the body, and 
uniting at the mouth, where they become fused together by 
passing through a short tube common to both. The threads of 
the spider are much more complex, each being formed of a vast 
number of smaller lines, which are produced from a peculiar 
organ termed the '‘spinneret,’' which is placed at the extremity 
of the body. In consequence of its position, the spider always 
hangs with its head downwards while lowering itself by means 
of its line. 

The spinnerets are externally like little rounded projections, 
arranged in pairs, and four, six, or eight in number. They are 
variable in shape, mostly being rounded, but sometimes being so 
long that they have been mistaken for feelers. The spinnerets 
are covered with a multitude of very minute hair-like appendages, 
which are, in fact, the tubes tlirough which the liquid secretion 
is forced into the air. All the threads which proceed from these 
tubes are joined into a single line ; and it will be at once seen 
that very great strength i. obtained by making the line com- 
pound instead of single. 

The best known of these creatures is the common Gaiiden’ 
Spider {Epdra diadema), sometimes called the Geometric Spider, 
whose beautifully radiated net is so familiar that its general 
shape requires no description. Suffice it to say, that the spider 
exhibits wonderful skill in placing its web, making a framework 
of very strong threads or ropes, and then spinning the net itself 
between them. Very great elasticity is thus obtained, for the 
threads are exceedingly elastic; so that, although stretched 
tolerably tightly, they will yield to pressure, and immediately 
recover themselves. Tliis property is very needful, in order to 
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enable them to resist the wind, to whicli they are so 

These spiders have, moreover, a most singular plan of strength- 
ftTiing their 'web, when the wind is more than ordinarily nolent 
If they find that the wind stretches their nets to a dangmus 
extent, they hang pieces of wood, or stone, or other substances 
to the web, so as to obtain the needful steadiness. I have seen 
a piece of wood which had been thus used hy a Garden Spider, 
and which was some two inches in length and thicker than an 
ordinary drawing-pencil. The spider hauled it to a height of 
nearly five feet; and when by some accident the suspending 
thread was broken, tlie little creature immediately lowered itself 
to the ground, attached a fresh thread, ascended again to the 
web, and hauled the piece of wood after it. 

It found this balance-weight at some distance from the web, 
and certainly must have dragged it for a distance of five feet 
along the ground before reaching the spot below the web. There 
were eight or ten similar webs in the same verandah, but only 
in the single instance was the net steadied by a weight. 

The structure of the beautiful web is very reniarkable. 

It is nearly circular, and is composed of a number of straight 
lines, radiating from a common centre, and having a spiral lino 
wound regularly upon them. Now, the structure of the radiating 
and the spiral lines is quite distinct, as may be seen by applying 
a microscope of moderate power. The radiating lines are smooth 
and not very elastic, whereas the spiral line is thickly studded 
with minute knobs, and is elastic to a wonderful degree, remind- 
ing the observer of a thread of India-ruhher. So elastic, indeed, 
is this Hne, that many observers have thought that tlie spider 
lias the power of retracting them within the spinnerets, inasrnucli 
as she often will draw a thread out to a considerable length, and 
then, when she approaches the point to which it will be attached, 
it seems to re-enter the spinneret until it is shortened to the 
required length. This, however, is only an optical delusion, and 
caused hy the great elasticity of the thread, wliieli can accommo- 
date itself to the space which it is required to cross. 

It is to the little projections that the efficacy of the net is due, 
for they are composed of a thick, adhesive, and viscid substance, 
and serve to arrest the wings and legs of the insects that happen 
to touch the net. In his splendid work on the British Spiders, 
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Mr. Blackwell has the following remarks upon the structure of 
the threads : — As the radii are unadhesive, and possess only a 
moderate share of elasticity, they must consist of a different 
material from tliat of the viscid spiral line, wliich is elastic in an 
extraordinary degree. Now, the viscidity of this line may be 
shown to depend entirely upon the globules with which it is 
studded, for if they be removed by careful application of the 
finger, a fine glossy filament remains, which is highly elastic, but 
perfectly unadhesive. As the globules, therefore, and the line 
on which they are disposed, differ so essentially from each other 
and from the radii, it is reasonable to infer that the physical con- 
stitution of tliese several portions of the net must be dissimilar. 

An estimate of the number of viscid globules distributed on tlie 
clastic spiral line in a net of Epcira apoclisa of a medium size, 
will convey some idea of tlie elaborate operations performed by 
the Epcira in the construction of their snares. The mean dis- 
tance between two adjacent mdii in a net of tliis species, is 
about seven-tenths of an inch; if therefore the number seven 
be multiplied by twenty, the mean number of viscid globules 
which occur on one-tenth of an inch of the elastic spiral line, 
at the ordinary degree of tension, the product will be 140, tlie 
mean number of globules deposited on seven-tenths of an inch 
of the elastic spiral line. This product multiplied by twenty- 
four, the mean number of circumvolutions described by the elastic 
spiral line, gives 3,360, the mean number of globules contained 
between two radii ; which, multiplied by twenty-six, the mean 
number of radii, produces 87,360, the total number of viscid 
globules ill a finished net of average dimensions. 

A large net, fourteen or sixteen inches in diameter, will be 
found by a similar calculation to contain upwards of 120,000 
viscid globules, and yet Epcira apoclisa will complete its snare 
ill about forty minutes if it meet with no interruption.” 

These calculations will serve to show the elaborate nature of 
the webs which we see constantly in our gardens, as well as 
their value to the architect. The secretion of the liquid from 
which the lines proceed is a w^ork of time, so that if a spider is 
forced to spin several nets in rapid succession, it loses all its silk 
and cannot make a web. To w&it until a fresh supply should 
be secreted would be a terrible privation, and moreover, the 
want of food would stop the secretion, so that the spider has no 
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Other resource than to make war on a weaker spider, drive him 
out of his net and usui-p possession thereof. Such being the 
case, the spiders are all very chary of using their silk, and never 
trouble themselves to make webs when a storm is impending 
They are therefore very excellent barometers, and if the sj^iders 
all take to ineiiding their nets or s[)inning new webs, fine weather 
is always at hand. 

One very remarkable point in ihe construction of these webs, 
so exactly true in all their proportions, is that they are executed 
entirely by the sense of touch. The eyes arc situated on the 
front of the body and on the upper surface, whereas the spinnerets 
are jdaced at the very extremity of the body and on the under 
surface, the threads being always guided by one of the hind legs, 
as may be seen by watching a garden sj>ider in tlui act of 
building or repairing ber web. Tn order tliat the fact should 
be placed beyond a doubt, spiders liave been confined in total 
darkness, and yet have spun webs which were as true and as 
perfect as those wliich are made in daylight, 

A PECULIARLY beautiful pensile cocoon is constructed by a 
common British spider, scientifically termed Agelcna hrunnea, 
but wliich has no popular name. It is really remarkable that, 
considering the great number of species which inhabit England, 
so very few should have been sufficiently distinguished to receive 
popular names. Owing, in all probability, to the foolish dislike 
towards spidere entertained by most persons, a dislike which 
has been instilled into their minds at a very early age, these 
wonderful and interesting creatures arc seldom watched, and there 
are very few persons who really know one spider from another, 
or wlio have any idea of their exceeding usefulness when in the 
places which they were intended to inhabit. Spiders arc cer- 
taiijly out of tlieir place in a room, and the housemaid is 
perfectly justified in exterminating them, hut in the garden or 
the field they should never be injured, but rather encouraged as 
itnicli as possible. 

The species whose beautiful nest will now be described is 
gmierally to be found upon commons, especially where gorse is 
abundant, as it generally hangs its nest to tbe prickly leaves of 
tliat shrub. The cocoon is sliaped rather like a wine glass, and 
is always hung with the mouth downwards, being fastened by 
the stalk to a leaf or twig of the gorse. It is very small, only 
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measuring a quarter of an incli in diameter, and when it is first 
made, is of the purest white, so as to be plainly visible among 
the leaves. 

This purity, however, it retains but a veiy short time, for 
after the spider has deposited her eggs, which are quite spherical, 
and about forty or fifty in number, she closes the mouth 
of the cocoon and proceeds to daub it all over with mud. 
The moistened earth clings tightly to the silken cocoon, and 
disguises it so effectually that no one who had not seen it before 
that operation, could conceive how beautiful it had once been. 
The muddy cover certainly makes the cocoon less visible, and 
may probably have another effect, that of protecting the inclosed 
eggs and young from the attacks of insects that feed upon 
spiders. Several other species have the habit of daubing their 
beautiful cocoons with mud. 

This species is plentiful in Bostal Common and Bexley Heath 
in Kent, the profuse giuwth of gorse being very suitable to its 
mode of life, and I have several specimens of their nests taken 
from Shooter’s Hill. June is the best month for them, as they 
may be found both before and after the mud has been applied. 

An allied species, Agelena lahjrinthicaj is equally plentiful in 
similar localities, where its curious webs may be seen stretched 
in horizontal sheets over the gorse, and having attached to each 
web a cylindrical tube, at the end of which sits the spider itself. 
Heath and common grass are also frequented by this spider. 

Besides the net or web in which it lives, and by means of 
which it catches prey, it makes a beautiful cocoon in which the 
eggs are placed. Externally the cocoon looks like a simple silken 
bag, perfectly white ii. colour, and, except in size, somewhat 
resembling that of the preceding species. It is only when quite 
freshly made, that the white hue of the cocoon is visible ; for 
after its completion, it is covered with scraps of dry leaves, bark, 
earth, and other substances. If, however, this cocoon be opened, 
it is found to contain at least another cocoon within, and often 
comprises two, of a saucer-like shape, and made also of white 
silk. These inner cocoons are nearly half an inch in diameter, 
and contain a very variable quantity of pale yellow, spherical 
eggs, sometimes fifty in number, but often exceeding a hundred. 
The inner cocoons are firmly tied by strong lines to the interior 
of the large sac in which they arc inclosed. 
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Building Mammalia — Dcdnition of the title — Inferiority of the mammalia as 
archite'jts— The Buush-Tailed Bettonq — ^its structure and colour — The Nest 
of the Bettong, and its adaptation to the locality — Singular method of convey- 
ing materials — Its nocturnal habits — The Rabbit-eaiiki) Bandicoot, and its 
habitat — The gonenc title — Curious form of the oars and feet — Difficulty in 
discovering its nest — The Musquash or Ondatiia — Its general habits— Its 
burrowing powers, and extent of its tunnels — I’ho Musquash as a builder — 
Form and size of its house — Mode of killing the animal by spear, gun, and trap 
— Its flesh and fur. 

We now take our leave of the Pensiles, and pass to those animals 
whicli build, rather than burrow or weave. Tlic materials used 
by the Builders are variable. In the most perfect examples, 
earth is the material that is employed, but in many instances 
oih(‘]’ substances such as wood, earth, and sticks are used by the 
architect. 

As a general rule, the mammalia are by no means notable for 
tlieir skill in the construction of their lionses. In making 
burrows tliey far excel all the other vertebrates both in the 
length of the tunnels and in the elaborate arrangement of the 
subterianeaii domicile. The mole, for example, is pre-eminent 
as a buiTower and as a subterranean architect, and there are 
many of the rodents which drive a whole labyrinth of tunnels 
through the soil. But they are very indifferent builders, and 
with a few exceptions are unable to raise an edifice of any kind, 
or to weave a nest that deserves the name. 

Our list of Building Mammalia will therefore be a sliort one, 
comprising only three species, two inhahiting Australia and one 
a native of America. 

The first example of the Building Mammalia is the Pencilled 
Bettong (Bettongia pcncillata), sometimes called the Brukh- 
T AILED Bettong, and often known l)y tlie name of Jerboa 

X 
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Kangahoo. The word Bettong is a native name for a group 
of small kangaroos that are easily recognised hy the shape of 
their heads, which are peculiarly short, thick, and round, and 
very unlike the long deer-like head of the larger kangaroos. 

The Brush-tailed Bettong is about as large as a hare, and its 
tail is not quite a foot in length, though it appears longer in 
consequence of a brush-like tuft of long hair which decorates the 
end. It is a pretty creature, elegant in shape, extremely active, 
and the white pencillings on the brown back, the grey-white 
belly, and the jetty tuft on the tail are in beautiful contrast to 
each other. 

The home of this animal is a kind of compromise between a 
burrow and a house, being partly sunk below the surface of the 
ground and partly built above it. The localities wherein the 
Bettong is found are large grassy hills whereon there is hardly 
any cover, and where the presence of a nest large enough to 
contain the animal, and yet small enough to escape observation, 
appears to be almost impossible. The Bettong, however, sets 
about its task by examining the ground until it finds a mode- 
rately deep depression, if possible near a high tuft of grass. 

Using this depression as the foimdation of the nest, it builds 
a roof over it with leaves, grass, and similar materials, not high 
enough to overtop the neighbouring herbage, and being very 
similar to it in external appearance. Grass of a suitable length 
cannot always be obtained close to the nest, and the Bettong is 
therefore obliged to convey it from a distance. This task it per- 
forms in a manner so curious, that were it not related by so 
accurate and trustworthy an observer as Mr. Gould, it could 
hardly be credited. Alter the animal has procured a moderately 
large bunch of grass, it rolls its tail round it so as to form it into 
a sheaf, and then jumps away to its nest, carrying the bunch of 
grass in its tail. In Mr. Gould's work on the Macropidm of 
Australia, there is an illustration which repiesents the Bettong 
leaping over the ground with its grass sheaf behind it. After 
the nest has been completed, the mother Bettong is always care- 
ful to close the entrance whenever she leaves her home, pulling 
a loose tuft of grass over the aperture. 

To an ordinary European eye, the homes of the Bettong are 
quite undistinguishable from the surrounding grass. The natives, 
however, seldom pass a nest without seeing it, and destroying 
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the inmate. Being a nocturnal animal, the Bettong is sure to 
be at home and asleep during the daytime, so that when a native 
passes a nest he always dashes his tomahawk into its midst, thus 
killing or stunning the sleeping inmates. 

The second Building Mammal on our list is also a native of 
Australia, and is known by the name of Eabbit-eared Bandi- 
coot {Perameles, [or Ch(Broptis\ ccLstanotis), Of the two generic 
names the latter is certainly preferable, as it alludes to the remark- 
able structure of the limbs. The fore feet are small and delicate, 
and only two toes are developed. Instead of being furnished with 
long claws at their extremity the feet are terminated by two 
short and pointed claws of equal length, and looking exactly like 
the hoofs of a pig. It is in allusion to this peculiarity that the 
generic name " Chceropus,” or swine-footed has been given to 
the animal. 

It is a rather odd-looking little creature, about as large as an 
ordinary rabbit, and having ears so long and large that the 
resemblance to the rabbit is really striking. Owing to the great 
length of the hind legs, the gait of the animal is rather peculiar, 
being a kind of mixture between walking and hopping, and 
when the creature is alarmed, it jumps away with wonderful 
speed. Specimens of this Bandicoot have lived in England. 

The nest which it makes is not unlike that of the Bettong, 
which has been already described. The animal inhabits the 
same kind of locality — namely, grass-covered hills, and scrubs,” 
and builds its nest of grass and leaves, sheltering it if possible 
beneath a grass tuft or some thick bush. The Eabbit-eared 
Bandicoot inhabits New South Wales, and the nests arc chiefly to 
be found near the banks of the Murray Kiver. They are, how- 
ever, so cleverly hidden, and the materials of which they are 
built are so similar to surrounding objects, that an inexperienced 
person might almost walk over them without discovering their 
presence. 

We now come to our last example of the Building Mammalia ; 
namely, the Musquash, or Ondatra of North America {Fiber 
Zibethicus\ sometimes called the Musk Eat. 

This animal might have been placed among the burrowers, for 
it is quite as good an excavator as many which have been 
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described under that title, but as it builds as well as burrows, 
it has been reserved for its present position in the work. 

Essentially a bank-haunting animal, it is never to be seen at 
any great distance from water, and like the beaver, to which it 
is closely allied, it is usually to be found either in the river 
itself or on its edge, where its brown, wet fur harmonizes so 
well with the brown, wet mud, that the creature can scarcely be 
distinguished from the surrounding soil. It is seen to the best 
advantage in the water, where it swims and dives with consum- 
mate ease, aided greatly by the webs which connect the hinder 
toes. 

The Musquash drives a large series of tunnels into the bank, 
excavated in various directions, and having several entrances, 
all of which open under the surface of the water. The tunnels 
are of considerable length, some being as much as fifty or sixty 
feet in length, and they all slope slightly upwards, uniting in a 
single chamber in which is the couch of the inhabitants. If the 
animal happens to live upon a marshy and uniformly wet soil, 
it becomes a builder, and erects houses so large that they look 
like small haycocks. Sometimes these houses are from three to 
four feet in height. 

The natives take advantage of the habits of the animal, and 
kill it while it lies on its couch, much after the same maimer as 
is used by the natives of Australia when they pass the house of 
the Bettong. Taking in his baud a large four-barbed spear, 
shaped something like the well-known “grains*’ with which 
sailors kill dolphins and pori^oises, the native steals up to the 
house, and driving his formidable weapon through the walls, is 
sure to transfix the inhabitants. Holding the sjjoar firmly with 
one hand, with the other he takes his tomahawk from his belt, 
dashes the house to pieces, and secures the unfortunate animals. 

As the fur of the Musquash is valuable, and the flesh is con- 
sidered as good as that of the duck, it is greatly persecuted by 
hunters, who generally employ one of four methods, two of 
which require a knowledge of the home. One plan has already 
been described, and another consists in finding out the different 
entrances, blocking them up, and then intercepting the animals 
as they try to escape. Sometimes the gun is used, but not 
very frequently, as the Musquash is so waiy, that it dives at the 
least alarm, darts into one of its holes, and will not show itself 
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again until assured of safety. The trap, however, is the ordinary 
means of destruction. This is made of iron, and is set in such a 
manner that as soon as the animal is caught its struggles cause 
the trap to fall into the water, dragging after it the Musquash, 
which is soon drowned? 

In its subterranean home the Musquash lays up large stores 
of provisions, and in the habitation have been found turnips, 
parsnips, carrots, and even maize. All the roots had been dug 
out of the soil, and the maize had been bitten off close to the 
gi’oiind. The Musquash is not a large animal, the length of its 
liead and body being only fourteen inches. 

I have in my collection a curious bag or pouch made from 
the skin of the Musquash by a very simple process. The animal 
has been laid on its back, and the skin divided transversely 
across the lower part of the abdomen. Tlie body has then been 
gradually turned out of the skin, all the limbs removed exeei>t 
the paws, and the skull also taken away. The inside of the 
skin is then dried, and prepared in some ingenious manner so 
that it serves as a convenicnit pouch, the slit across the abdomen 
ibrming the entrance, the tail acting as a liaridle for suspension, 
and the feet dangling as ornaments. For this curious specimen 
I am indebted to Lieutenant Puscy, R.N. 
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Among tlie building birds, there is one species which is pre- 
eminently chief. Not only is there no equal, but there is no 
second. This is the Oven Bird {Furnarim fuligimsiis), which 
derives its popular name from the shape and material of its nest. 

The Oven Bird belongs to the family of the Certhidae, and is 
therefore allied to the well-known Creeper of our own country. 
It is about as large as a lark, and is a bold looking bird, rather 
slenderly built, and standing very upright. Its colour is warm 
brown. It is very active, running and walking very fast, and is 
much on the wing, though its flights are not of long duration, 
consisting chiefly of short flittings from hush to bush in search 
of insects. It generally haunts the banks of South American 
rivers, and is a fearless little bird, not being alarmed even 
at the presence of man. The male lias a hard shriU note, 
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and the female has a cry of somewhat similar sound, hut much 
weaker. 

The cliief interest of this bird centres in its nest, which is a 
tndy remarkable example of bird arcliitecture. The material of 
which it is made is priiici])ally mud or clay obtained from the 
river banks, but it is strengthened and stilTened by tlie admixture 
of grass, vegetable fibres, and stems of various plants. The 



heat of the sun is sufheient to harden it, and when it lias been 
thoroughly dried, it is so strong that it seems more lik('^ the 
handiwork of some novice at pottery than a veritable nest con- 
structed by a bird, the fierce heat of the tropical sun baking the 
clay nearly as liard as brick. 

The ordinary shape of the nest may be seen by reference to 
the illustration, which is drawn from a remarkably fine speci- 
men in the British Museum. It is domed, rounded, and has 
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the entrance in the side. Its walls are fully an inch in thickness, 
and it seems strong enough to bear rolling about on the gi*ound. 
Tins specimen was placed on a branch, but the bird is not very 
particular as to the locality of its nest, sometimes building it on 
a branch of a tree, sometimes on a beam in an outhouse, and 
now and then on the top of palings ; generally, however, it is 
built in the bushes, but without any attempt at concealment. 
Owing to its dimensions and shape, the nest is extremely con- 
spicuous, and the utter indifference of the bird on this subject is 
not the least curious part of its history. 

Strong as is the nest, it is still further strengthened by a 
peculiarity in the architecture, which is not visible from the 
exterior. If one of the nests be carefully divided, the observer 
will see that the interior is even more singular than the outside. 
Crossing the luist from side to side is a wall or partition, made 
of the same materials as the outer shell, and reaching nearly to 
the top of the dome, thus dividing the nest into two chambers, 
and having also the effect of strengthening the whole structure. 
The inner chamber is devoted to the work of incubation, and 
within it is a soft bed of feathers on which the eggs are placed. 
The female sits upon them in this dark chamber, and the outer 
room is probably used by her mate. The reader will remember 
that s(‘veral instances of such supplementary nests have already 
becui mentioned. The eggs are generally four in number. 

r>oth sexes work at the construction of the nest, and seem to 
find the labour rather long and severe, as they arc continually 
employed in fetching clay, grass, and other materials, or in 
working them together with their bills. While thus em- 
ployed they are very jealous of the presimce of other birds, 
and drive them away fiercely, screaming shrilly as they attack 
the intruder. 

Australia produces the two remarkable birds whose nests 
iire given in the accom])anying illustration. 

The first of these feathered builders is the Pied Grallina 
{Grallina Arntralis), a bird which has become familiar to the 
public since its introduction to the Zoological Gardens. A pair 
of these birds have lived for some time in the Aquarium House, 
and have always attracted much attention as they fly to and fro in 
•the large inclosure which is dedicated to them, to the dabchicks. 
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kiDgfishers, wagtails, aud otlier water-loving birds. Owing to 
the bold contrasts of black and white in their colouring they are 
very conspicuous, and their restless movements always attract 
the eye. 

Although in its shape the nest of the Pied Grallina does not 
resemble that of the Oven bird, the mtiterials with which it is 
constructed are almost identical, consisting of mud and clay, in 
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which arc interwoven certain sticks, grasses, feathoi's, ami steins 
of plants, which serve to hind the clay together, just as cow’s 
hair hinds together the plaster on our walls. When looking at 
these nests, the observer is in-csistihly reiiiiudcd oi the old 
liahylonish hricks, in which the grass and straw^ still remain, 
aud serve to strengthen the ill-hnrned clay, which in many cases 






314 


HOMES WITHOUT HANDS. 


was only dried in the sun. Possibly, if the bird were deprived 
of such materials, and only furnished with mud and clay, it 
would be as much at a loss as were the captive Israelites when 
they were compelled to make bricks without being supplied 
with straw. 

Like the Oven bird, the Pied Grallina makes no attempt to 
conceal its nest, but places it quite conspicuously on a branch, 
as is shown in the illustration. It is almost invariably built on 
a bough which overhangs the water, and in spite of its weight 
and size, is fixed so firmly to tlie branch that there is no fear 
lest it should overbalance itself. The walls of the nest are 
very thick and solid, and the whole edifice looks very like an 
exceedingly rude and ill-baked earthenware vessel, just such an 
one, indeed, as Eobinson Crusoe manufactured on his island. 
The bird is widely spread over Australia, so that its nest may 
be found in many parts of the country. 

I MAY here mention that two of our best known song-birds 
form a basin-like nest of somewhat similar materials. Every 
one who has taken the nest of a Song Thkusii {Turdus rmisicus), 
will remember that its interior is lined with a cup of a substance 
that resembles clay, but which is in fact composed chieliy of 
cowdung and decayed wood. This cup is exceedingly thin, but 
it is very hard and tough, and is so compact in its structure that 
it will hold water for some time. Like the mud wall of the 
Pied Grallina, it is strengthened by sticks and grass, with this 
diflhrence, that whereas the latter bird incorporates the sticks 
and straws with the mud, the Thrush works the cup upon the 
sticks and straws. 

The Blackbird {Turdm menda), too, has a similar habit, only 
it employs veritable mud for the purpose, and spreads it in a 
much thicker layer than the Thrush. The eggs, however, are 
not placed on the dried mud, but on a layer of very fine grass. 
The object of this curious lining seems to be still undiscovered. 
Both the birds build in similar localities, and both make their 
nests close to the ground. It is possible that the stout walls may 
prevent the weasel or stoat from tearing the nest away from 
below, and so catching the young birds, but this is mere conjec- 
ture. Even the muddy lining does not repel all such attacks, 
for I once knew a dog that was in the habit of searching for 
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nests of both these birds, and of eating the eggs and the young. 
He always obtained his prey by getting under the nest, biting 
out the bottom, and receiving the contents in his mouth. 

The curious flask-shaped nests which are seen in the illustra- 
tion are built wholly of clay and mud, and are made by a 
beautiful little Australian bird, named the Fairy Martin 
{Hirwido Ariel), closely allied, as its generic name signifies, to 
the swallows and martins of our own country. The bird is 
spread over the whole of Southern Australia, where it arrives in 
August, and whither it departs in September. 

These remarkable nests are generally to be found upon rocks, 
and are always close to rivers, but have never been seen within 
many miles of the sea. Sometimes, however, the bird chooses 
another locality, and, instead of fixing its nests to the side of 
a rock, attaches them to the interior of one of the lingo hollow 
trees which are so common in Australia. Now and then it 
behaves like the martin of England, and builds its nest under 
the protection of human habitations. 

The shape of the nests always resembles that of a flask or 
retort, and their size is extremely variable, the length of the 
spouts, or necks, being from seven to ten inches, and the dia- 
meter of the bulb varying from four to seven inches. Mr. Gould 
mentions, in his work on the Bkds of Australia, that each nest 
is the joint work of several birds, six or seven being sometimes 
employed upon one nest, one sitting in the interior, as chief 
architect, arranging and smoothing the material, while the 
others go off in search of mud and clay, which they knead well 
in their mouths before applying it to the nest. 

As is generally the case with clay which is thus kneaded, it 
becomes very hard when baked in the sun, but, at tlie same 
time, is rather slow in drying. When the weather is dry, the 
bird can only work in the mornings and evenings, because 
the heat of the sunbeams soon renders the clay too stiff to be 
worked by the delicate beaks of the birds ; and, therefore, in the 
middle of the day, the Fairy Martins cease from their archi- 
tectural labours, and do nothing but chase flies. During wet 
w^eather, ho’wever, when no flies are abroad, and tlie air is full of 
moisture, the birds work continually at their nests, and soon 
complete their labours. 
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The exterior of the nest is quite as rough as that 0/ the 
common Englisli marlin ; but in the interior it is beautifully 
smooth. The birds do not seem to have any particular care 
about the point of the compass towards which the entrance 
looks, but arrange it indifferently in any direction. 

Tlie Fairy Maitin is a prolific little bird, laying four or five 
ijggs, and rearing two broods in a year. 

Tliere is an American Swallow which builds a nest very 
similar in form to that of the Fairy Martin. This is the Eufous- 
Ni^cKKi) Swallow (lUrundo fulva), whose nests are made of 
mud, and flask-shaped, but have a wider and shorter neck than 
is th(i case with the nest of the Fairy Martin. On account of 
its grcigarious propensities, it is sometimes called the Kepubltcan 
Swallow. Wljcrever a favourable si)ot is found, such as a per- 
pendicular rock with an overhanging shelf, the nests are built in 
])i‘olusion, being placed so close to each other that the rock is 
almost covered with them. 

The birds are also gregarious on the wing as well as in nest- 
ing, as will be seen by Audubon’s remarks upon their habits ; — 
“About sunset they begin to flock together, calling to each 
other for that juirpose; and in a short time presented the 
aj)poarance of clouds moving towards the lakes on the mouth of 
the Mississipx)i, as the weather and wind suited. Their aerial 
evolutions before tluiy alight are truly beautiful. They appear 
at first as if reconnoitering the place, when, suddenly throwing 
, themselves into a vortex of apparent confusion, they descend 
spirally with astonishing quickness, and very much resemble a 
tromhe or water-spout. When within a few feet of the driers, 
they disperse in all directions, and settle in a few moments. 
Their twitterings and the motion of their wings are, however, 
hoard during the whole night. 

“As soon as the day begins to dawn, they rise, flying low 
over the lakes, almost touching the water for some time, and 
then rising, gradually move off in search of food, separating in 
diflerent directions. The hunters who resort to these places 
dc‘stroy great numbers of tliem, by knocking them down with 
light paddles, used in propelling their canoes.” The drier which 
is here mentioned is the French popular name for the Myrica 
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ceHfcrii, a shrub belonging to the same genus as the well-hnown 
British slii'ub called Sweet Gale, or Dutch Myrtle. 

Another American bird, the Eufous-relijed Swallow 
erythrogastcr), is notable for the nest which it makes. Tliis species 
follows the example of the Oven Bird in its selection of materials, 
strengthening the mud walls of its nest with fine liay. The m^st 
is furthermore remarkable for having a su}>plementnry perch, or 
small nest attached to the larger one, serving as a S(\at for the 
male, while his mate is engaged in the business of incubation. 
On siicli occasions lie is in the habit of pouring forth a liviHy, 
tliough not varied song, being, in fact, a sustained twitter. Die 
shell of the nest is about an inch in thickness, and the mixed 
mud and hay arc arranged in regular layers. (-Iwiiig to tlu^ 
thickness, and the complicated structure of the nest, a full week 
is required for its completion. The form of tlie ne.st is nearly 
that of an inverted cone, being flattened on the side wliicb is set 
against the wall or rock. The bird is of gregarious habits, and 
lAventy or thirty nests arc often seiui so close together that a 
finger can scarcely be placed between tbern. 

Fortunately for itself, tins bird is proteclc^d by po])ulav sujxu*- 
stition, wbicli attriluitcs all kinds of ill-luck to the person who 
kills one of them. Wilson remarks that, in consequence of long 
immunity, they fed so secure among human habitations, lha.t 
although the woods may be destitute of them, every fann-bouse 
is sure to attract them. There is scarcely a barn in whi(k tluiy 
will not build; and right glad is the faimei* wlnm th(‘y take 
j)ossession of a house, for, according to popuhir bidief, sikjIi a 
building will ntwer be injured by lightning, lie fnrilu‘r men- 
tions, that a farm(*T said, that if he were to permit his swallows 
to be sliot, all bis cows would give, bloody milk ; to wliich remark 
Wilson merely noddcxl assent, bcu’iig unwilling to distaib any 
feeling, liowever superstitious, which bad for its o])j(*ct the 
protection of useful hi ids. 

We have several builders among our British birds, tlie best 
known of which is the common House Martin {Cliclidon urhwa), 
whose nests are so plentiful upon tlie walls of our houses. 

The material of which the nests are built is a kind of mud, 
whicli becomes tolerably hard when dry, and is strong enough 
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to exist for a series of years, and to serve for the bringing up of 
many successive broods. The bird is exceedingly capricious as 
to the spot which it selects for its residence, some houses being 
crowded with the mud-built nests, while others are free fi*om 
them. The points of the compass are always noted by the 
Martin, for there are some points which it clearly detests, while 
it is equally fond of others. A wall with a north-eastern aspect 
is a favourite locality, while a southern wall is seldom chosen, 
probably because the heat of the meridian sun might dry the 
mud too quickly, or might cause inconvenience to the young 
birds. 

My own house, however, forms an exception to this general 
rule, for the Martins have chosen to build on the south wall 
only, probably because the caves project so far that after nine 
A.M. the nests are in shadow. Moreover, there is a narrow ledge, 
barely an inch in width, which runs under the eaves, and forms 
a support for the nests. While the Martins were engaged in 
bringing up their young, I ascended to the nests, and inspected 
them carefully, much to the indignation of the parent birds, who 
flew about wildly, darting occasionally out of their nests, and 
then stopping short and dashing away over the house. The 
opening of the nest being close against the eaves, the interior 
could not be inspected ; but the touch of the finger showed that 
the walls were tolerably smooth, forming a great contrast with 
the rough exterior. The young birds were quite as much 
alarmed as their parents, and shrank to the very bottom of the 
nest, where they were quite invisible. 

As to the nests themselves, they are exceedingly irregular on 
the outside, and look as if they had been made of that preter- 
naturally ugly substance called "rough-cast,” with which the 
walls of houses are sometimes disfigured. The material of which 
the Martin makes its nest is said to be the earth that is ejected 
by worms ; but that this substance does not form the whole of 
the material is evident from the fact that stones, grass, and 
feathers are mixed with the mud, together with small twigs and 
a few fine roots of an inch or two in length. 

The Martin is a rather ingenious bird, and is always ready to 
take advantage of any circumstance which may aid it in building 
its nest. The inch-wide ledge, for example, which I have just 
mentioned, has been quite appropriated by Martins, and there is^ 
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scarcely a part of it which does not hear marks of their labours. 
At least a dozen nests have been begun and abandoned after a 
few beakfuls of mud have been put together, probably because 
the position is so exceedingly advantageous that the birds can 
scarcely begin in one place without regretting that they have 
not chosen a neighbouring spot. 

There is an interesting account in the “ Zoologist,” of the un- 
expected skill displayed by these birds : — Under the eaves of a 
house, not so high as to be beyond the reach of any urchin who 
could procure a rod or fling a stone, a Martin had built its nest, 
which had more than once been destroyed. Tliere is no doubt 
that, under ordinary circumstances, these birds would have gone 
on building their habitation in tlie same place and manner, 
if left to themselves and tlieir own resources, although even in 
such cases some importcint variation in the structure has been 
known to have occurred. But, in the present instance, the 
inhabitants of the cottage were not satisfied to see tlie labours of 
their favourite perpetually rendered void, and they set their wits 
to work, in what manner to secure them from harm. 

"The method adopted was, to place a small round basket 
under the eaves, at the place where the nest had been, as a pro- 
tection from injury below ; but it was attended with the incon- 
venience that the handle prevented it from being pressed into 
contact with the stone, while the breadth of the basket was so 
giTmt as to cause the wet dripping from the eaves to fall within 
the cavity. It was to obviate this last annoyance that a flat 
piece of board was laid as a cover to the basket, with the precau- 
tion of leaving an opening, not in front, but at the side, for the 
birds to enter, if they should choose to adopt this new con- 
trivance for their advantage ; and they did justice to the kind 
intentions of their fiiends by adopting it, and that, too, in a way 
of their own contrivance. They began by placing a rim of their 
usual mortar round the basket, at the border where the covering 
board rested on it ; but in thus rendering it safe and close on 
every side, they observed the precaution of leaving a small hole 
at the side, by which to enter. In this convenient piece of 
wicker-work they formed a cradle, in which they were able 
successfully to rear their brood. 

" But this was not all. Another pair of birds had seen the 
good fortune of their fellows, and they resolved to be sharers in 
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the advantage tlicy were enjoying. The space above the board, 
and within the arched handle of the basket, was only inferior to 
the basket itself as a situation for a nest, and there, accordingly, 
they proceeded to place it. It was formed of clay, in the usual 
manner, and here, immediately above their neighbours, they suc- 
cessfully hatched their young. . . . The laying hold of a novel, 
but obvious convenience, to secure an important object, is not 
the least of the operations of the reasoning powers.” 

The writer of this notice is quite correct in attributing the 
perfoiTnances of these birds to reason, and not to instinct. 
Instinct would have taught them to make their nests under 
ordinary conditions, and to raise their clay-built houses against 
a wall. But the mental process which led them to accommodate 
themselves to such a change of circumstances as the substitution 
of a baslcet for a wall docs, undoubtedly, belong to the province 
of reason, rather than of instinct. 

To examine minutely the economy of a Martin’s nest is a 
pleasant task cnougli, but has its drawbacks, which are very 
numerous, and may be summed up in one word — vcnnin. 

All birds arc liable to the attacks of parasitic insects, but the 
Martins contrive to harbour such quantities of them that the 
spectator cannot but wonder how they contrive to live through 
tlie constant attacks. The nest itself swarms with them, and 
so numerous are their hosts that 1 have found an isolated lump 
of clay tilled with these repulsive insects, though at the distance 
of eighteen inches from the nest. They are not visible at first, 
and but for their cast skins would probably attract no notice. But 
when one of these innocent-looking pieces of mud is removed, and 
]>ut under a glass in which a few drops of spirits of turpentine 
have been placed, the vermin come trooping out of every crevice, 
many in numbers, large in dimensions, and obese in outline. 

In one lump of clay about as large as a walnut, I have seen 
so many parasites that they seemed capable of devouring all the 
little birds ; and when it is remembered that every portion of the 
mvst is equally tenanted, how the inmates can survive for a 
single night is indeed matter of surprise. Their size is absolutely 
portentous ; for when compared with the birds on which they 
fiicd, they are as large as full-grown frogs compared with men. 
1 mention this circumstance in order that my readers may be 
chary of bringing a Martin’s nest into a. room, for to introduce 
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such pests into the house is far more easy than to extirpate 
them. Most insects are killed at once by inhaling the vapour of 
turpentine, but I have kept a number of them shut up in a tin box 
in which some spirits of turpentine had been poured, and after 
six and thirty hours found them still alive. They certainly 
dislike the vapour, and it has the effect of stupefying them. 
But, as soon as they are removed from its influence, the fresh 
air seems to restore them, and they begin to crawl about again. 

The common Swallow {Ilirundo rustica) also makes a clay- 
built nest, similar in many respects to that of the martin, but 
differing in its shape. The nest of the martin is always covered, 
and entered by an aperture on one side. Mostly it is built 
immediately under a projecting ledge, which answers tlic pur^wse 
of a roof, but if no such accommodation can be obtained, it 
covers in the nest with a dome-like I'oof. Tlic nest of the 
Swallow, on the contrary, is open at the top, probably because 
the long forked tail would be crushed if pressed into so small a 
compass, while the shorter and simpler tail of tlic jnartin does 
not require so much space. 

"Wherever it can find an old chimney, the Swallow will always 
build its nest therein, a habit which has gaincid for the bird the 
popular title of Chimney Swallow. It will, howewer, build in 
many other situations, such as precipitous rocks and cpiarrics, 
barns, outhouses, and steeples. Tliere are usiuilly live (‘ggs, and 
the nest is lined with a soft bed of feathers, like that of the 
martin. 

I MUST now refer tlie reader to the large illustration, wherein 
is depicted a group of natives engaged in digging eggs out of an 
earth-heap. This engraving represents a scene of very common 
occurrence in Australia, and serves to illustrate the habits 
of the natives as well as of the bird which will presently be 
described. 

In the foreground is a group of natives resting ihemselvc^s 
after a successful hunt, the evidences of which are scattered 
around them. There is the emu with its head in the woman s 
lap, the kangaroo, the echidna, and the duckbill. The weapons 
by which they were killed are thrown carelessly on the ground, 
and comprise the waddy or club, the boomerang, the spear, 
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and the wumraerah or throwing stick, by which it is hurled 
with terrific force. The large wooden shield indicates also 
that the natives in question consider themselves in danger of 
hostile tribes. On the upper branches of a tree are seen a pair 
of those wonderful kingfishers, popularly termed from their cry, 
Laughing Jackasses, and in the centre of the illustration is seen 
an old man crouched upon his knees, busily engaged in digging 
from a large mound some eggs which are arranged nearly in a 
circle, and are set perpendicularly with their larger end upwards, 
as if they had been x)l^iced there by the Opposition party in 
Lilliput. 

This mound is the work of an Australian bird popularly called 
the Urusii Turkey or Tallegalla (TaZZer/aZZa Laihami), one 
of a small scries of birds which scrape together great heaps of 
vegetable substances, and lay their eggs in them so as to be 
hatched by the heat given out during the process of fermentation. 
A very brief account of these birds will be given, but we will at 
present confine ourselves to the Tallegalla. 

This bird belongs to the order Galliiife and the family Mega- 
podidte, or large-footed birds, the name being given to them on 
account of the very great comparative size of the feet. It is a 
native of New South Wales, and is generally found in the densest 
bushes, through which it can make its way with such rapidity 
that it can scarcely be captured. As the bird is called by many 
names, I will inention one or two of them, so that the reader 
may be better able to identify it while reading the accounts of 
obseiwant but unscientific travellers. The natives sometimes 
call it Tallegalla, and sometimes Weelah ; and it is occasionally 
named the New Holland Vulture, because the bare head and 
neck give it a somewhat vulturiiie aspect. 

We will now proceed to the nest itself. 

This curious edifice is often of very great size, several cart- 
loads of materials being used, and its dimensions enlarged from 
year to year. In order to show the general appearance of the 
nest, an example is shown in tlie background, with the bird 
running over it. The mound is conical in shape, and, as may be 
imrigined from its enormous size, is the result of joint labour, 
several hens uniting in its formation. The method by which it 
is made is very curious, and Mr. Gould’s account of the bird 
has been fully corroborated by the habits of the birds in the 
Zoological Gardens. 
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Tracing a circle of considerable radius, tlie birds begin to 
travel round it, continually grasping with their large feet the 
leaves, and grasses, and dead twigs whicli are lying about, and 
flinging them inwards towards the centre. Each time that they 
complete their rounds they narrow their circle, so that in a 
short time they clear away a large circular belt, having in its 
centre a low, irregular heap. By repeating the same process, 
however, they decrease the diameter of the mound as they 
increase its height, and at last a large and rudely conical mound 
is formed. 

The next process is to scrape away the middle of the heap 
until a cavity of nearly two feet is formed, in which the eggs are 
carefully placed, being set in the peculiar manner which has also 
been mentioned. They are then covered up, and are hatched by 
the joint effects of fermentation and hot sunbeams. By adopting 
this process the bird does not escape any of tlic cares of maternity, 
for the male is very watchful over the eggs, being giftcnl with a 
wonderful instinct which tells him of the temperature wdiich is 
proper for t.liein. Sometimes he covers tlicm with a thick layer 
of h'.aves, and sometimes ho lays them nearly bare, these opera- 
tions being rej^eated several times in a single day. 

At last the eggs are hatched, but wbon the young bird escapes 
from the shell, it does not emerge from tlu^, mound, remaining 
therein for at least twelve hours. Even after it has enjoyed the ’ 
open air it rctir(‘S to tluj mound towards (wening, and is covered 
up like the eggs, only not to so groat a depth. It is a remark- 
ahl(‘, fact that in all cases a nearly cylindrical hole is preserved 
in the middle of the mound, being evidently intended as 
eliimiu^y by wliieli the lieat may bo moderated, and through which 
gases protluced by fermentation may escape. The reader will 
])i()])ably call to mind that in a well-made haystack a central 
aperture is preserved for exactly the same purpose, the modern 
tiirmer liaving therefore been anticipated by a bird. 

A very great number of eggs are placed in the nest, a bushel 
of eggs being sometimes taken out of a single mound. These eggs 
are peculiarly Avell flavoured, and are equally souglit by natives 
and colonists. The Tallegalla has a habit of scratching largo 
lioles in the ground while dusting itself after the manner of galli- 
naceous birds, and these holes often serve to direct the experienced 
hunter towards the nest itself. 

Y 2 
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Another species of nioiind-making bird is tolerably common 
about Port Essington. This is the Australian Jungle Fowl 
{Mcgapodivs tumulus), which makes earth-mounds of prodigious 
size, one of them which was measured being no less than fifteen 
feet in perpendicular height, and twenty feet in diameter. If 
the reader will measure off twenty feet along the floor of a room, 
and fifteen feet upon the walls, he will form a conception of the 
enormous size of these tumuli. These heaps are always placed 
under shelter, and are sometimes so enveloped in foliage tliat, in 
spite of their great size, they can scarcely be discovered. Tlie 
materials of which they are composed are rather variable, accord- 
ing to the locality, but the general mass consists of leaves, grass, 
and other vegetable matter. 

Vast numbers of eggs arc laid in tliese nests, and are placed 
at a considerable depth, some of them l)eing as much as six oi* 
seven feet from the top of the licap. They are deposited in a 
curious manner, the bird scratching its way into the heap, laying 
an egg, and then filling up the hole as slie makes her way out 
again. The natives always use their hands in digging out lltese 
eggs, because their fingers can follow the track of the bird, tlio 
softer and looser material acting as a guid('. A twig is generally 
used as a probe by which the presence of a hole is detected, but 
the hands are the only tools which arc used in following up Uk; 
tortuous track, wliich sometimes proceeds in a straight line, and 
then turns suddenly at an angle, the bird having come on a stone 
or some sucli obstacle which prevents her Irom continuing in the 
same line. 

It is a remarkable fact tliat these nnjiinds are always found 
near the sea, and in one instance a lieap was seen on the very 
shore, only just above high water mark. 

The curious bird called by the natives Leipoa, and by colonists 
the Native Pheasant {Lcijwa occllala), is another of the mound- 
makers. In order to avoid confusing tlie mind of tlie reader, I 
may here mention that there are three Australian birds which 
are popularly called pheasants, the one being the Leipoa, and the 
others the two species of lyre-bird {Menura). The Leipoa certainly 
has a very pheasant-like appearance, both in the general outline 
of the head and body, together with the pencilled plumage, the 
long tail being only wanted in order to complete the resemblance. 
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It is usually found towards the north-west portions of Australia, 
preferring sandy plains to any other localities. 

The mound which is made by the Leipoa is com}>aratively 
small, being seldom more than eight or nine fept in diameter, 
and a yard or so in height. It is made up of mixed sand, soil, 
leaves and grass, and is sometimes so hard at its lowest portions, 
that the hands become useless in digging out the eggs, and strong 
tools are retpiired. In each nest there arc usually about a dozen 
eggs, which are deposited singly in the mound. One nest, liow- 
ever, will afford a large supply of eggs, just as is the case with 
our domestic hens, for if her nest be repeatedly robbed, the bin! 
continues to lay for a very long time. The eggs arc whitish, 
slightly speckled with dull red. It is a curious fact that a 
number of ants are always to be found about the nest of the 
Leipoa, and their presence, together with the hard, strong sub- 
stance of the lower part of the nest, would lead many ])ersons to 
suppose that the moimd was nothing but a large ant-hill. 
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I'uE reader may remember that in the account of the toucan and 
its semi-burrowing mode of nesting, it was mentioned that tlie 
bird was sometimes in the habit of closing the aperture of its 
nest with mud. It is a very remarkable fact that both groups 
of large-billed birds should possess the same habit, and that the 
Hobnbill of Africa sliould close its nest with mud like the 
toucan of tropical America. These groups of birds are soiucwhat 
similar in external appearance, the huge beak giving them a 
kind of fiimily likeness. They are, however, widely distinct in 
zoological systems, the toucans belonging to the scansorial, or 
climbing birds, and the hornbills ranking with the touracos, 
plantain-eaters, and colies. 

Like the toucan, the Hornbill makes its nest in the hole of 
some decaying tree, and one of the species, at all events, seems 
invariably to reduce the size of the entrance by plastering it up 
with mud, and leaving only a very little ajiGrture. The following 
interesting account of the Hornbill and its nest is quoted from 
Dr. Livingstone's well-known work. 

"We passed through large tracts of Mopane country, and my 
men caught a great many of the birds called Kobw^ (I'ockus 
erytliorliynchus) in their hiding-places, which were in holes in 
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tliu inopane-tree. On tlie 19tli (February) we passed the nest of 
a Korwe, just ready for the female to enter ; the orifice was 
plastered on both sides, but a space was left of a heart shape, 
and exactly the size of tlie bird’s body. The hole in the tree 
^^'as in every case found to be prolonged some distance uiwards 
above the opening, and thither the Korw6 always lied to escape 
being caught. In anotlier nest we found that one white egg, 
much like that of the pigi'on, was laid, and the bird dropjxnl 
another when capiui'ed. Slie had four besides in the ovarium. 

‘^The first time that 1 saw this bird was at Kololxmg, where 
1 had gone to the forest for some timber. Standing by a tree, a 
mitive looked behind me, and exclaimed, ‘ There is the nest of a 
Korwe.' 1 sa\va slit, only about half an inch wide and three or 
four inches long, in a slight hollow of the tree. Thinking tlxi 
word 'Korw(5’ denoted some small animal, I waited with interest 
to see what he would extract; he broke the clay whicli sur- 
rounded the slit, put his arm into tlie liole, and brouglit out a 
Tochm, or Eed-hreasted irornbill, which he killed. 

‘‘ lb', informed me that when tlie female (Uiters her nest, she 
submits to a real confinement. The male jdasters up the 
entrance, leaving only a narrow slit by wliicli to feed his mate, 
and which exactly suits the form of his ])eak. Tlie female 
makes a nest of her own fc.athers, lays hor (‘ggs, hatches them, 
and remains with the young till they are fully iledgiMl. During 
all this time, whicli is stated to be two or three months, the male 
continues to feed her and the young family. The prisoner gene- 
rally becomes fat, and is esteemed a very dainty morsel by the 
natives, while the 2 >oor slave of a husliand gets so loan that, on 
the sudden lowering of the temperaturci, which sometimes happens 
after a fall of rain, he is benumbed, falls down, and dies. I never 
had an opportunity of ascertaining the exact length of the con- 
linement, but on jiassing the same tree at Kolobeng about eight 
daya afterwards, the hole was plastered up again, as if in the 
sliort time that had elapsed the disconsolate husband had secured 
another wife. We did not disturb her, and my duties prevented 
me from returning to the spot. 

'‘Tliis (February) is the month in which the female enters the 
nest. We had seen one of these, as befoio mentioned, with the 
plastering not quite finished ; we saw many completed, and we 
received here the very same account that we did at Kolobeng, that 
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the bird eomes forth when the young are fully fledged, at the 
period when the corn is ripe ; indeed, her appearance abroad 
with her young, is one of the signs they have for knowing when 
it ought to be so. As that is about the end of April, the time is 
between two and three months. She is said sometimes to hatch 
two eggs, and when the young of these are full-fledged, other 
two are just out of the egg-shells: she then leaves the nest with 
the two elder, the orifice is again plastered ujj, and both male 
and female attend to the wants of the young which are left.” 

In this curious history of bird architecture, two points are 
peculiarly interesting, one being the reservation of a higher point 
whereto the bird may fly in case of invasion, and the other the 
fact that two broods of young can be in the nest at one time. 

Ptassing from the birds which build with mud, we now come 
to those which use vegetable substances in their habitations. As 
examples of such architecture, wo shall select the nests of those 
birds which are able to construct domed habitations, as well as 
the remarkable structures which are built by the Bower-birds of 
Australki. 

The Long-tailed Titmouse {Farm caudatus) constructs a nest 
which is quite as wonderful in its way as the pensile home of 
the harvest mouse. 

This pretty little bird is very plentiful in England, and owing 
to its habit of associating in little flocks of ten or twelve in 
number, and the excoaling restlessness of its character, is very 
familiar to all observers of nature. These flocks generally con- 
sist of the parent and their offspring, for the little creature is 
exceedingly prolific, laying a vast quantity of tiny eggs in its 
warm nest, and rciiring most of the young to maturity. This is 
a bird which ought to be cherished by all possessors of fields or 
gardens, for there is scarcely a more determined enemy to the 
many noxious insects which destroy the fruits, vegetables, and 
flowers. Fortunately for ourselves, the Long-tailed Titmouse is 
very fond of the various sawflies, that work such mischief among 
our fruit trees, and often lay waste whole acres of gooseberries, 
and it is no exaggeration to say that to a possessor of an orchard, 
or a fruit garden of any kind, every Long-tailed Titmouse is well 
worth its little weight in gold. 
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Were it only ibr the beauty and elegance of its form, no one 
wlio had an eye for living ait could kill the pretty little bird, 
and reduce tlie bright, active, happy creature to a more pinch of 
ruffled feathers. AYero it only for the wonderful structure of its 
nest, it would be worthy of preservation. But when we come to 
consider the inestimable and inappreciated seiwices which this 
tiny bird renders to mankind, we should not only be devoid of 
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all gratitude, but likewise of all common sense — which however 
comes to much tlie same j>oint — were we willingly to destroy our 
feathered benefactor. 

Although almost every one who lives in the country or who 
possesses a tolerably large garden in a town is peifectly familiar 
with this bird, comparatively few are in a position to narrate*, 
from personal observation the benehts which it confers upon us. 
The reason is simple ; they do not rise early enough. A Long- 
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tailed Titmouse in early morning, and the identical bird at noon, 
scarcely seem to bo tlie same creature, so different are its ways. 
It is a specially early bird, earlier than the sparrow, which is 
apt to be rather a sluggard as regards leaving its nest, though it 
sets up its garrulous chiip soon after daybreak. At that hour 
of the morning the Long-tailed Titmouse seems to cast off fear 
and diffidence, and allows itself to be watched without displaying 
much alarm. Indeed, with the aid of a good opera-glass, it may 
bo obscirved almost as w^ell as if it were in a cage. 

As tlie sun ascends above tlie horizon, and men and boys begin 
to g(j about to tlieir daily work, the Titmouse loses its easy con- 
fidence, and will not suffer itself to be approached so calmly as 
in the early morning. Generally, somewhere about five or six AM, 
it leiives the garden and flics afield, and must then be sought fixr 
from hunuin habitation. If, however, the garden should happen 
to be surrounded by walls, and the owner should happen to 
understand humanity as well as self-interest, ilic little bird will 
know that it will not be disturbed, and will remain in its sanc- 
tuary throughout the greater part of the day. 

The quick, lively movements of tlie little creature arc quite, 
indescribable, so incessant and so varied are its changes of atti- 
tude. As it runs about the branches, it seems almost independent 
of gravity, and is equally at its ease whether its head, back, or 
breast be upward. It ever and anon utters an odd chirping 
note, which seems to issue from the bird as if it proceeded 
from some internal machinery, and 'were independent of the 
will of the creatui’c which utters it. The observer should be 
ciircd’iil to notice its quick, freqiu'Jit pecks, and may be sure that 
every such movement denotes the slaughter of some insect, 
whether in the stage of igg, larva, pupa, or imago. The little 
beak is by no means so feeble as it seems, and is able to pick up 
an insect so small as would escape the observation of human 
eyes, or to pounce uj)on and destroy one which many a human 
being would not care to handle. 

All the little flock, winch are seen flitting about the trees, 
darting from branch to branch and tree to tree as if they were 
little arrows projected from bows, have at one time been inmates 
of the same nest, the beautiful domed stmeture which is shown 
in the illustration. How they are accommodated in so small a 
space seems quite a mystery, for not only is the hollow of the 
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nest of no great size, but the interior is so filled with h'.athers 
and down that tlie space is still further limited. 

The nest of the Long-tailed Titmouse is rather variable in 
shape, but its usual form is shown in the illustration. Generally, 
it is rather oval, and has an aperture at one side and near the 
top, through which the birds can pass. 1 believe that all domed 
nests, whether of binl nr boast, are constructed by at least two 
architects, one of which remains within, while the other works 
from without. This is certainly the case with many creatures, 
and is probably so with all. Tlie materials of which the nest is 
made are mosses of various kinds, wool, hair, and similar sub- 
stances, woven by them with great firmness. It is remark' able 
that in the construction of this nest, which requires peculiar 
solidity, the Long-tailed Titmouse uses materials like thosci 
which are employed by the liumming birds, and binds its n(jst 
together Avitb the webs of spiders, and the silken hammocks of 
various caterpillars. The exterior of the nest is covered with 
lichens, so that the whole edifice looks very much like a natural 
excrescence upon the tr(‘e or busli in which it is })laced, as is the 
case with the well-known nest of the chaffiiicli. 

Sometimes the form of the nest is rather different from tliat 
which has been mentioned, and the structnro is flask-shaped, 
the entrance corresponding to the neck of the flask. Now and 
then a nest is found in which there are two openings, one near 
the top in the usual position, and the other on the f)])posite side 
and near the bottom. The presence of one or two apertures is 
probably influenced by the position of the nest and the climate 
of the locality. Jf the finger he introdiKXid into the aperture, a 
charmingly soft and w^arrn b(?d of downy feathers is felt, in 
which, rather than on which, the numerous eggs r('])Ose. 

Tlie bird will buil*! its nest in various trees, but always chooses 
a spot where the branches are very close and the foliage d(inse. 
The gorse bush is a favourite residence of the Long-tailed Tit- 
mouse, and so deeply is the nest buried in the ])i’ickly branches, 
that it cannot be removed without the aid of tliick leather gloves, 
and a sharp, strong knife. Some skill, and jirtistic taste are 
required in order to secure a good specimen, and it is difficult to 
liit the hai)py medium between cutting away toe many brandies, 
and retaining so many that the shape of tlie iu;st cannut be scon 
for their luxuriance, 1 may mention here that such nests are 
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fertile homes of insects and various vermin, and that they ought 
to be placed in a box with spirits of turpentine for some weeks, 
and tlien exposed to strong heat, before the possessor can be sure 
that all existing insects are dead, and their eggs addled. 

Tlie number of eggs is rather variable, but is always great, 
ami on an average, some ten or twelve eggs can be found in a 
nest. Tluiy are so small and so fragile that the novice finds 
great difficulty in emptying them without breaking their delicate 
shells. This task may, however, be accomplished with perfect 
ease and safety if managed in the right way. Each egg should 
be enveloped in repeated wrappers of silver paper, soaked in a 
solution of gum arabic, one layer being allowed to dry before 
the next is added. When they are dry, a little hole is easily 
drilled on one side by means of a needle, the contents of the egg 
are then broken up with the same needle, and are then washed 
out by injcicting water through a very delicate glass tube. Any 
one can make these slender tubes by merely taking a piece of 
ordinary glass tubing, heating it in a spirit lamp, and drawing 
tlie ends apart. It may then be broken off to form a tube of 
any degree of fineness, and by alternate injection of water and 
sucking the diluted contents into the tube, the egg will soon be 
emptied. 

We have another well-known bird, which makes a nest as well 
domed as that of the long-tailed titmouse, though not nearly so 
pretty nor so elegant. This is the common Magpie {Pica can- 
data) which is one of the very handsomest birds that are indi- 
genous to England. Popularly, the Magpie is thought to be only 
black and whihi; in reality there is scarcely a black feather 
about the bird, its plumage being adorned with steel blue, green, 
and purple of such intensity that, in certain lights they appear 
to be jetty black. I may here mention that the wings and tail 
of the Magpie can be made into beautiful fire-screens, which are 
light and elegant as well as brilliantly coloured. 

The nest of the Magpie is of very large size when compared 
with the dimensions of the architect, probably on account of the 
long tail of the mother bird, which cannot be protruded over the 
edge of the nest, as is the case with many long-tailed birds. It 
is not merely made of moss and similar soft substances, but the 
Tamework is very strongly constructed of sticks, among which 



are generally interwoven a number of sliarj) thorns, so that the 
nest is nearly as unpleasant to the hare hand as a 'thistle. 
Moreover, the bird has a way of gathering the tliorns round the 
entmnce, so that the hand cannot he inserted into the nest 
without danger of many wounds. Indeed, the nest is so large, 
and the eggs lie so far from the entrance, that to extract them is 
generally a task that cannot he acconijdished without the aid of 
a knife. 

Besides the thorny defence, the nest is mostly strengthened 
by its very position, being generally tixed in tlni furcation of 
seve]*al stout houghs, so that it can only he ap])roa(jhed in cc'.rtain 
parts. Moreover, the great height at which the Magpie loves 1o 
build the nest renders the operation of rt^hhing it so dangerous, 
that many a nest escapes because no one has nerve enough 1o 
risk the ascent. 

The position of the nest, too, conceals its true form so wtdl, 
that a very i)ractis(;d (‘vi^ is iieeded tt) disiinguisli it fj’oni an 
ordinary swelling of the hough, or from tlH? lK‘a])s of dislodg(‘(l 
twigs which arc so often found in the forked ])rjin(hes of tives. 
Deserted nests arc very common, and during my hirds-iu'sting 
days, I have frccpiently been disa])})ointcd to lind that Jiflm* all 
the trouble of ascending a lofty tree, the iu‘.st was cmipty, and 
had clearly he.en deserted for a year or two. Somelinu'.s ilM‘, in^st 
is occupied by other creatures, and in some ])arts of llie country, 
the pine marten has been known to tak(5 ])ossessioji of a d<‘S(‘rted 
Magpie’s best, and to lie therein quite unsuspected until driviai 
out by some accident. Although a lofty trcic is mostly ch()S(‘n 
by the Magpie, such is not invariably the case, for now and tlu-n 
a low tree, or even a bush, is selected. In any case, howevc'.r, tlie, 
branches are sure to be thickly set, so that the nest may be firmly 
hold among the boughs. 

ANOTiiEUof our feathered dome-builders is the common 
{Trofjlodytcs vulgaris). The form and colouring of tin's bird ar(*. 
too well known to need description, and we shall tla'.reforc pass 
at once to its mode of nesting. 

The Wren is rather peculiar in its riiethod of constructing the 
nest, for though it can build a dome wlimi there is need for it, 
and generally does so, it docs not always choose to take so much 
trouble, but coi)t(ints itself with an op(ui nest arched ovcir by a 



334 


HOMES WITHOUT HANDS. 


natural dome;. Wherever it can find a convenient cavity, it will 
make its nest therein, building either no dome at all, or one of 
very flimsy construction, and such nests can generally be found 
in the holes of ivy-covered walls, under eaves, or among the 
thickly growing branches of fir-trees. 

During the time when the Wren is building its nest, its loud, 
cheerful voice is lieard in full perfection, and so full and powerful 
are its tones that the tiny bird seems hardly able to produce 
them. It is but a short song, and is little varied, the bird repeat- 
ing nearly the same melody time after lime witliin a few minutes. 
The long-drawn song of the nightingale, or the mellow notes of 
the thrush, are beyond the pow(;r of the Wren, but there are few 
birds whose song is more enlivening, or which add so much to 
tlie pleasure; of a country walk. Besides the more formal song, 
tlif! Wi’cn h.'is a pretty little monosyllabic chirp, which it utters 
as it ])0])S about the hedg(;s with its peculiar movements, drop- 
ping and ascending again with restless activity. The bird is so 
bold, too, that it will perch on a branch or a paling within a yard 
or two of the observer, and pour forth its bright song without 
displaying the least alarm. 

As to the materials of the nest, the bird is in no way fastidious, 
and generally seems to regard quantity rather than quality. 
(Irasses of various kinds usually form the bulk of the nest, 
togtdher with mosses, lichens, and similar substances. Withered 
leavc;s are generally worked into the nest, and I have more than 
once found specimens whicli wore almost wliolly composed of 
leaves. Tlie size of the nest is wonderfully large, when the 
diineiisions of the liny architect are taken into consideration, 
and however large may be the hole in which the Wren makes 
ils nest, it is nearly filled with the mass of grass, leaves, and 
wool wldch the Wi‘i;n has conveyed into it. The interior of the 
iK'st is always warmly lined, sometimes with feathers, and some- 
times with liair, and in the lining are generally some six or eight 
little eggs, nc'arly white, and cov^ered with very minute red specks. 

Probably, the very large mass of material is employed in order 
to defend so small a bird from the inclemency of the season, for 
the Wren stays with us throughout the year, and in the winter 
time resides in the same nest which was used as a breeding place 
duriiig the summer. If an old ivy-covered wall, or a haystack, 
or an ohl house, be examined at night, there will often be found 
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certain false nests in which the Wren hides itself. Th(‘S(* 
curious edifices are raised by the Wren, though they are ncxov 
used for the legitimate object of a nest, and the reason of their 
construction is not very evident. In all probability they are the 
work of young and inexperienced nest-builders, who begin to 
make their home, and when they have proceeded with their 
work, find that the locality is unsuitable, and that tliey must 
lind another spot. The juvenile bird-nester is often woefully dis- 
appointed by finding these nests, especially if he finds thrc‘e or 
four in a single wall or stack, as is not unfrequently the ease'. 

As is the case with the redbreast and one or two of our Tnor(i 
familiar birds, the Wren will sometimes enter houses and build 
its nest in curtains, on shelves, and similar localities, while the 
interior of a disused greenhouse or stabk'. loft is nearly sure to 
bo tiaioaitcd by a Wren and its little brood. 

An allied bird, the IIoxtse Ween of hTortlieni America {Troglo- 
dijtcs ctdon), has very ipucli the same halu’ts, and will gcjierally 
take possession of any box tliat is naihsl on a wall, or a post 
where a cat cannot rtiach it. On account of, ])r()ha]>ly, the bird- 
eating snakes, wliich are ])lentifiil in that country, the materials 
of the nest are much stronger than in hiiigland, and consist 
g(‘n(‘rally of twigs and sticks on the exterior and feathers within. 
Wilson mentions that on a hot Juno day, ri mower happeiuul to 
hang np his coat in a shed, and left it there for two or three 
(hiys. When he removed it from the nail on which it had hung, 
and was putting it on, he found one of the sleeves quite chohe.d 
up witli sticks, grass, and feathers, being the completed nest of a 
House Wren, The unfortunate little tircJiitects were very angry 
with the man for disturhing their home, and followed him out of 
the shed, scolding him for the damage which lie had unwittingly 
done to their newly-finished Iiome. 

Happily for the little bird, the popular feeling is in faviuir of 
its preservation, and in many a garden there is a box for the 
House Wren, carefully mounted on a pole like one of our h'urnd 
pigeon-cotes, and eacli box having only a little liole ])y way of 
(uitiance, so that no larger and more powerful bird sliould he 
able to usurp the comfortable little house. In default of a box, 
however, the House Wren will put up with very poor accom- 
modation, and make its nest in an old liat nailed under the eaves 
f;f a house, or in a ilower pot, or in a hollow cocoa-nut or gourd 
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There is wisdom as well as kindness in providing a home for the 
House Wren, for it is one of the insect-eating birds, and when it 
is thus suited with a house, it remains near the spot, to the 
manifest advantage of the herbs and fruit. 

Of this little bird Wilson gives an interesting anecdote. " A 
box fixed up in the window of the room where I slept was taken 
possession of by a pair of Wrens. Already the nest was built 
and two eggs laid, when one day, the window being open, as well 
as the room door, the female Wren, venturing too far into the 
room to reconnoitre, was sprung upon by grimalkin, who had 
planted liersclf there for the purpose, and before relief could be 
given, was destroyed. Curious to see how the survivor would 
demean himself, I watched him carefully for several days. 

At first he sang with great vivacity for an hour or so, but 
becoming weary, went off for half an hour ; on his return he 
chanted again as before, went to the top of the house, stable, and 
weeping-willow, that she might hear him. P>ut, seeing no ap- 
pearance of her, he returned once more, visited tlie nest, ventured 
cautiously into the window, and gazed about with suspicious 
looks, his voice sinking to a low, melancholy note as he stretched 
his little neck about in every direction. Iteturniiig to the box, 
he seemed for some minutes at a loss what to do, and soon after 
went olf as 1 thought altogether, for I saw him no more that 
day. 

“ Towards the afternoon of the second day, he again made his 
ap})earance, accompanied by a new female, who seemed exceed- 
ingly timorous and shy, and who, after great hesitation, entered 
the box ; at this moment the little widower or bi’idogroom seemed 
as if he would warble out liis very life with ecstasy of joy. 
After remaining about half a minute in, they both flew off, but 
returned in a few minutes, and instanl.ly began to carry out the 
eggs, feathers, and some of the sticks, supplying the place of the 
latter with materials of the same sort ; and ultimately they suc- 
ceeded in raising a brood of seven young, all of which escaped 
in safety.^' 

In this little narrative there are two curious points to be 
noticed, the one that the eggs already laid were turned out, and 
the other that the new mistress of the house, with a natural 
jealousy of her predecessor, re-arranged the interior, so as to suit 
her own ideas of good taste. 
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As the bird is so useful, the proprietors of gardens would be 
glad to have a number of families in their domains. This plan, 
however admirable in theory, is found to be imj)racticable in 
fact, the quarrelsome nature of the bird enduring no rival. 
During the building season, the House Wren sings, figlits, and 
builds with equal energy, and drives away birds of three times 
his size. The woodpecker is obliged to quit so disturbed a spot, 
the fussy and active titmice yield to the Wren, and even the 
blue bird itself, which is also a favoured inmate of the garden, 
and is furnished with breeding boxes, is obliged to retire from 
the field, and to allow its tiny antagonist the choice of houses. 

Australia is proverbially a strange land, and it is only in 
Australia, or perhaps in Madagascar, that we should look for a 
wren measuring some seventeen inches in height. Such a bird 
is, howcv(ir, to be found in Australia, and is known to the nativ(‘s 
l)y the name of Bullen-bullen, and to the Europeans as the 
Tahje Bird {Menura s'ltjperljd). It is remarkable by the way that 
the genius of the Australian language causes many words to bo 
doubled, so that the natives speak of a well known Australian 
marsupial as the devil-devil, and of a domestic servant as Jacky- 
Jacky. 

Now South Wales is the chosen country of the Lyre Bird, 
which is rather local, and affects certain defined boundaries. Its 
native name is derived from its peculiar cry, and the popular 
European name is given to the bird on account of the shape of 
its tail feathers. The two exterior feathers are curved in such a 
manner, that when the whole tail is si)rcad they exactly rcsemblo 
ihe horns of an ancient lyre, the place of the strings being talnui 
l)y a number of slender decomposed feathers which rise from the 
e(*iitre of the tail. When the bird is quietly at rest, the tail- 
i’eathers cross each other at the curves, and present a very eh'gant 
apjiearance, though not in the least resembling a lyre. In general 
shape the bird bears some resemblance to a small turkey, except 
that the legs are longer and more slender, and that the feet do 
not resemble those of a gallinaceous bird. It is rather remark- 
able that the egg presents as curious a mixture of the insessorial 
and galbnaceous aspects as the bird itself. 

The nest of this bird is not at all unlike that of the wren, 
being very much of the same shape, and domed after a similar 
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fasliion. The nest is, however, a very rough piece of architecture, 
composed almost wholly of twigs, roots, and various sticks, which 
are interwoven in a very loose, but very ingenious manner, so as 
to form a structure of tolerable firmness, which can be lifted and 
even subjected to rough treatment without being broken. At first 
sight it looks like those heaps of dead twigs which are so common in 
the birch-tree, but a closer inspection shows that there is a certain 
regularity in the disposition of the sticks, and that the bird is not 
without method, though that method be not at first apparent. 

So rude a structure as this nest would he unsuitable for tlu'. 
tender young, and therefore the whole of the interior is stuffed 
full of soft feathers. The nest of an allied species, Albeut 
Lyiie Bihd (Menura Alberti) is made in a similar manner, 
except that the materials am almost wholly small and rather 
long sticks. Specimens of these nests maybe sc'cui in the British 
Museum. Both the birds are very shy, and cannot be approached 
witliout the greatest caution. Like the gallinaceous birds, to 
which they bear a strong resemblance, they are fond of scratching 
large holes in sandy soil, sometimes making them nearly a yard 
in width and eighteen or twenty iriches in depth. 

In the corroboring- " places, as the natives call them, the 
Lyre Bird is mostly to bo found, and the experienced hunter 
always watches for the disappearance of the bird into the hole 
to make his advance. Every now and then it jumps out of the 
liole, and struts about, mocking with wonderful facility the notes 
of various other birds, and even imitating precisely tliose of the 
laughing jackass. It has, however, a veiy sweet and powerful 
note of its own. Each bird makes three or four of these corro- 
boring places, sometimes at a distance of three or four hundred 
yards from each other. 

Dr. Stephenson thinks that the corroboring places are not 
merely made for amusement, but that they are used as traps in 
which are caught sundry beetles and other insects, which fall into 
the pits and cannot get out again. Should this ingenious theory 
be true, the Lyre Bird and the ant-lion have a similar method of 
trapping their prey in sandy pitfalls, though the former is a bird 
and the latter an immature insect. 

Our last example of the Building Birds will be the well- 
known Bower Bird of Australia {Ptihmrliynchm Iwlosericeus), 
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Perhaps the whole range of ornithology does not produce a 
more singular phenomenon than the fact of a bird building a 
house merely for amusement, and decorating it with brilliant 
objects as if to mark its destination. Such a proceeding marks 
a great progress in civilization, even among human raiios. The 
savage, pure and sim])le, has no notion of undergoing more' 
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labour than can be avoided, and thinks that setting his wives to 
build a hut is quite as much labour as ho chooses to eiuluro. 

The native Australians liave no places of amusement. They 
will certainly dance their corrobory in one part of the fon;st 
in preference to another, but merely b(.‘cause tlje spot happens 
to be suitable without the expenditure of manual labour. The 
Ihishman has no place of resort., neither has the much farther 
advanced Zulu Kafir. Even the New Zealander, who is tin*. 
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most favourable example of a savage, does not erect a building 
merely for the purpose of amusement, and would perhaps fail to 
comprehend that such an edifice could be needed. Such a task 
is left to the civilized races, and it is somewhat startling to find 
that in erecting a ball-room, or an assembly room, or any similar 
building, we have been long anticipated by a bird which was 
unknown until within the last few years. Truly, nothing is new 
under the sun. 

The ball-room, or “ bower,’' which this bird builds is a very 
remarkable erection. Its general form can be seen by reference 
to the illustration, but the method by which it is constructed 
can only be learned by watching the feathered architect at work. 
Fortunately tlicre arc several specimens of this bird at the 
Zoological Gardens, and I have often been much interested in 
seeing the bird engaged in its labours. 

Whether it works smartly or not in its native land I cannot 
say, but it certainly docs not hurry itself in this country. It 
begins by weaving a tolerably firm platform of small twigs, 
wliicli looks as if the bird had been trying to make a door mat 
and had nearly succeeded. It then looks for some long and 
ratlu'r slender twigs, and pushes their bases into the platform, 
working them tightly into its substance, and giving them such 
an inward inclination that, when they are fixed at opxiosite sides 
of the platform, their tips cross each other, and form a siinjile 
arch. As these twigs arc set along the platform on both sides 
the bird gradually makes an arched alley, extending variably 
both in length and height. 

When the bower is completed, the reader may well ask the 
use to which it can be put. It is not a nest, and I believe that 
tlie real nest of this bird has not yet been discovered. It serves 
as an assembly-room, in which a number of birds take their 
amusement. Not only do the architects use it, but many birds 
of both sexes resort to it, and continually run through and 
round it, chasing one another in a very sportive fashion. 

While they are thus amusing themselves, they utter a curious, 
deep, and rather resonant note. Indeed, my attention was first 
attracted to the living Bower Bird by this note. One day as I was 
passing the great aviary in the Zoological Gardens, I was startled 
by a note with which I was quite unacquainted, and which I 
thought must have issued from the mouth of a parrot. Presently, 
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however, I saw a veiy glossy bird, of a deep purple hue, running 
about, and occasionally uttering the sound winch had attracted 
me. Soon, it was evident that this was a Bower Bird engaged 
in building the assembly-room, and after a little while he be- 
came reconciled to my presence, and proceeded with his work. 
He went about it in a leisurely and reflective manner, taking 
plenty of time over his work, and disdaining to hurry himself. 

First he would go off to the further end of tlie compartment, 
and there inspect a quantity of twigs which had been put there for 
his use. After contemplating them for some time, he would take 
uj) a twig and then drop it as if it were too hot to hold. Perhaps 
he would rei)eat this process six or seven times with the same 
twig, and then suddenly pounce on another, weigh it once or 
twice in his beak, and carry it off. When he reached tlie bower 
he still kept up his leisurely character, for he would iierambu- 
late the floor for some minutes, with the twig still in his beak 
and then perhaps would lay it down, turn in another direction, 
and look as if lie liad forgotten about it. Sooner or later, how- 
ever, the twig was fixed, and then he would run through the 
bower several times, utter his loud cry, and start off for another 
twig. 

Why these birds should trouble themselves to make tins 
bower is a problem as yet unsolved. Had the structure served 
in any way as a protection from the weather, there would liave 
been a self-evident reason for its existence, but the arching twigs 
are put together so loosely that they cannot protect the birds from 
wind or rain. Whatever may be the object of the bower, the 
birds are so fond of it tliat they resort to it during many liours 
of the day, and a good bower is seldom left without a temporary 
occupant. 

Ornament is also employed by the Bower Bird, both enirances 
of the bower being decorated with bright and shining objects. 
The bird is not in the least fastidious about the articles with 
which it decorates its bower, provided only that they shine and 
are conspicuous. Scraps of coloured ribbon, sliells, bits of 
paper, teeth, bones, broken glass and china, feathers, and similar 
articles, are in great request, and such objects as a lady’s thimble, 
a tobacco-pix)c, and a tomahawk have been found near one of 
their bowers. Indeed, whenever the natives lose any small and 
tolerably portable object, they always scarcli the bowers of the 
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neighbourhood, and frequently find that the missing article is 
doing duty as decoration to the edifice. 

This species is more plentiful than another Bower Bird which 
will pi’cscntly be described. As is the case with many birds, the 
adult male is very different from the young male and the female 
in his colouring. His plumage is a rich, deep purple, so deep 
indeed as to appear black when the bird is standing in the shade. 
It is of a close texture, and glossy as if made of satin, presenting 
a lovely appearance when the bird runs about in the sunbeams. 
The specific name, holosericms, is composed of two Greek words 
signifying all silken, and is very appropriate to the species. The 
female is not in the least like the male, her plumage being 
almost uniform olive green, and the young male is coloured in 
a similar manner. 

Another species of Bower Bird inhabits New South Wales, 
and on account of its variegated plumage is called the Spotted 
Bower Bird {Ghlam/ydcra macalata). 

The bower which is built by this bird is of very great com- 
parative size, being sometim(‘,s a full yard in length, and the 
arches higher than those of the previous species. Long grass 
is plentifully interwoven among the twigs, and the decorations 
of stones, shells, and feathers extend to a considerable distance 
iVoiii eith(‘r end of the bower. Mr. Gould mentions that the 
bird places the heaviest stones so as to keep the twigs in them' 
places, and that it will even bring the skulls and bones of the 
small mammalia to aid in the decoration of its bower. 

I'hese birds are allied to the common starling, and belong to 
a snuill groui) of that family which have gained the name of 
Glossy Starlings on account of their satin-like plumage. 

The colour of the Spotted Bower Bird is warm brown, profusely 
spotted with buff, and upon the back of the neck there is a kind 
of falling I’ulT or collar of long feathers which shine like spun 
glass, and are of a lovely rose pink colour. The generic name 
'' Chlainydcra literally signifies “ cloak-necked,” and is given to 
the bird on account of this peculiarity. The classical reader will 
remember that the chlamys was a short cloak or scarf, that could 
be thrown round the neck or over the shoulder at the convenience 
of the wearer. 
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We uovv pass to the many insects wliicli may be classed among 
the Builders. The reader will probably notice tliat several ol 
the true builders are omitted in this department, but will find 
them under tlie head of Social Insects. 

Of the Building insects the Tekmite, or White Ant, as it is 
l)(>[)ularly and wrongly called, is the acknowledged head and 
chief. There are certain other insects that erect habitations 
which are truly wonderful, but thei'e is not one that approHChes 
(he 'rerniite in the size of its building or the stone-like solidity 
of the structure. 

If the reader will refer to the large illustiution, he will see 
that the Temiite of Soutlieiu Africa can ci'cct uests of vciy great 
size. Tlirec of these structures are shown, and a human being 
has been introduced by one of them in order to show their 

average height. ^ n f 

The histoiy of the Termites is so complicated, anU so luii ot 
incident, that I might occupy several hundred pages of this 
work in describing them and their uests, and yet not have 
exhausted the subject. I shall, thci-efore, give a general sketch 
of the Teimites and their habits, and then relate a few details 
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concerning the species which are found in Africa, Asia, America, 
and Europe. 

In the lirst place, tlie reader must understand tliat the Termite 
is not an ant at all, but belongs to a totally different ordcir of 
insect, and is allied to the dragon-flies, the ant-lions, the May-flies, 
and the beautiful Lace-wing flies. 

The Termites arc social, and, like other social insects, are divided 
into several grades, such as workers, males, and females, the two 
latter of which are winged when they reach maturity. Tlie body 
is oblong and flat, the anteniKO short, and the mandibles flat- 
timed and toothed, and in most cases extremely long and for- 
midable. Each colony is founded by a single pair, popularly 
called the king and queen, tlie rest of the population consisting 
of developed unties and females, which are intimded to |)er- 
])eluate the sj^ecies and found fresh colonies, and of undeveloped 
individuals, or neuters, of both sexes. The neuter males are 
termed soldiers, and are armed with powerful jaws proceeding 
from enormous heads, and the neuter females are termed workers, 
and are very small. 

There are now belbre me some specimens of Aiiiean Termites, 
the soldiers of which are five or six times as laige as the 
Workers. They are formidable creatures, but they can do lit tle 
harm beyond inflicting a severe bite-, as they arc not furnished 
with stings nor even with poison glands. They can bite through 
the clothes of an Euro])Gan, and wlum they swarjii upon the 
bare limbs of the lu'gro, they inflict almost unbearable tortures. 
The chief duty of the soldier seems to be the defence of the 
nest ; for whenever the walls are broken down the soldiers come 
trooping out to attack the invader, and being quite unconscious 
of fear, they will seize on the first strange object that hapjKiiJs to 
come in their way. There are comparatively few soldiers, their 
proxiortioii to the workers being only one per cent. 

When a pair of developed Termites have settled themselves to 
form a colony, they share the fate of certain Oriental potentates, 
and never move out of their royal cell. When the queen is 
lairly settled, she increases in size so ]'aj)idly, that, even if she 
M^ere set at liberty, she could not crawl an inch. While the 
liead, thorax, and legs retain their original dimensions, the abdo- 
men swells until it is more than tw^o inches long and about three 
quarters of an inch in width. Thus Jevelojx d. slie, produces. 



THE TEKMITE, OR WHITE ANT. 


345 


eggs by ilie thousand, which arc iuiiiiediatcly carried off by the 
workers, who have reserved certain apertures in the royal apaii- 
iiieiit through which they can easily pass. When the eggs are 
hatched, the young are carefully watched and tended until they 
are at last developed into males, females, or neuters, and them- 
selves are able to take part in the manual >vork. 

A full-sized nest of the African Termite is a wonderful struc- 
ture. Although made merely of clay, the walls are nearly as 
hard as stone, and quite as hard as the brick of which villa 
residences ” are usually built. The form of tlic nest is essentially 
conical, a large cone occupying the ceiilre, and smaller cones 
b(*ing grouped round it, like pinnacles round a Gothic spire. 

In Anderson’s valuable work, Lake Ngami,’' there are many 
detached accounts of the African Teimite. lie states that lie 
has seen nests which wei'c full twiuity feet in lieight, and liad a 
circumference of hundred feet, iind that when the insc'cts were 
developed and obtaiiu'd their wings, they issued forth in such 
hosts that the air seemed as il‘ it were filled with dense and 
white snow Hakes. So strong is the instinct for rushing into the 
air, that they can scarcely lie retained within the nest, and will 
even jkiss through lire in oixhu* to gain their end. 

The nests are always interesting objects, evien from the exterior. 
The walls are so hard that hunters are accustomed to mount 
upon them for the purj)Ose of looking out fur game, and the wild 
buffalo has a similar habit, the structure being strong enough 
even to support the weight of so large an animal. The daily 
labours of the arcliitects can easily be traced, on account ol‘ the 
dampness of the recent clay, so that an a])proximation can be 
Ibrmed as to the length of time which is occupied in erecting one 
of the nests. The traveller is always glad to sec a large 'J ei'iniie 
nest, because he is nearly sure to find the surface studded with 
mushrooms, which are larger and better flavoured than those 
which our fields produce. 

The natives have another motive for looking after the Termite 
nests, because they eat the inmates, considering them to bo a 
])eculiar luxury. The same author whom I have already men- 
tioned, describes a curious interview that hv. head with Palani, a 
Bayeiye chief. AVishing to show the cliief the superiority of 
liuropean cookery, Mr. Anderson spread some Jipricot jam on 
bread, and offered it to him. The chief took it, and expresscKl 
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himself much pleased with it, but asserted that Termites weremuch 
superior in flavour. In order to catch the Termites in sufficient 
numbers, the native makes a hole in the nest, and when the workers 
are congregated for the purpose of repairing the breach, he sweeps 
them into a vessel, and repeats the operation until he has 
obtained as many as he wants. 

As is the case with the true ants, the Termites only retain 
their wings for a limited period, using them for the purpose of 
escaping from the nest, and snapping them off as soon as they 
have met with a partner. The manner in which the wings are 
fixed to the body is the same in both groups of insects, and these 
singular organs are shed by being bent sharjJy forwards. If a 
living Termite be caught, and its wings pressed forward with a 
pin, they will instantly snap off ; but if bent backwards, a piece 
of the body will be torn away before the wings can be removed. 

A correspondent of the Field iiews])a])er gives a very interest- 
ing account of tlie proceedings of tlic Termites living in India,. 
After mentioning the peculiar shedding of tJie wings, he writes 
as follows : — 

“The career of the winged white anl^ as lar as I liave had an 
opportunity of judging, is as follows : — Soon after the commence- 
ment of the first shower which ushers in the rainy season in India, 
swarms of winged white ants are to be seen issuing from small holes 
ill the earth, in old mud or sunburnt brick walls, and from places 
of a similar character, in which the original nests may have been 
located whence these swarms arc thrown off. These legions at 
oncti attract the attention of all the insectivorous and omnivorous 
birds in tlic ncighbouihood, and the niinahs, crows, and sparrows 
are on the alert to feast to satiety on the defenceless ants. 

“Judging from the appearance of the wings of these ants as 
they emerge from their earth-home, I should be disposed to 
think that they do not develop their wings until the damjmess 
of the atmosphere warns them to prepare for action. There is a 
ne^v, smooth, and glossy appearance about them, not unlike the 
wings of a young wasp, or the shine of a new hat. The ants 
vary much in size at this period of their existence; in good 
damp seasons, and perhaps in favourable localities, they have a 
well-fed, plump appearance, whereas under unfavourable ciieum- 
stauces they present a slender and measly complexion. They 
crawl to the mouth of the hole in the first instance, and at once 
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take wing. The males and females take no particular notice of 
each other until they have made their preliminary flight, which 
is but short ; they soon alight on the ground, or on the dinner- 
table, as the case may be, making direct for a light if their 
flight is after dark. 

""As soon as they obtain a footing after their descent from 
their aerial expedition, both males and females commence to 
run a most headlong and reckless career. Nothing appears to 
arrest their progress. The female, who is larger and more full in 
figure than the male, is also slower in her movements. She 
stoj^s from time to time and performs slow and singular contor- 
tions with the hinder portion of her body. I can t help thinking 
that she gives out some peculiar odour at these times — at all 
events the males are sensible of the scent of the females, and if 
they, in their more rapid quartering of the ground, pass over tlie 
track of a female, their excitement and activity is redoubled, and 
tlicy take up the running with singular ]>ertinacity. 

“Up to this point both male and female ant retain tlieir wings, 
and it is as dilficult to deprive them of these inemhers as it is to 
pull the wings fj*om a house-fly. No sooner, however, docs the 
male ant overtake the female, than he makes a dash at the hut- 
too- willing flirt, and seizes (gently, 1 presume) the extreme end 
of her plump figure with his jaws. This is the signal to the 
female that she no longer requires her wings, and at once, with 
a jerk, both male and female throw from them these now useless 
incumbrances. Away they go, madam towing my lord, who 
never quits his hold, hut clings to the skirts of his ladylove in a 
most gallant manner. They race over stock and stone, over 
garden walk, verandah, or dinner- table, as the case may be, until 
they jointly fall victims to tlie ever- watchful birds, beasts, or 
fishes, who are all on the qui vive for the dainty morsel. 

Should they escape aU their numerous enemies, and not suc- 
ceed in being swept from the table by the cvcr-watchful kiimut- 
gar, the female soon selects for her home, in which to spend the 
honeymoon of her existence, some spot which seems adapted for 
the end which she has in view. If she is a prudent, cautious 
dame, she picks out some soft nodule of earth moistened by 
the recent rain, and having done so, she communicates to her 
lord and follower by some means, which to me are inscrutable, 
that she thinks the lodgings will do. 
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“ Tiic worthy gcntlcTnaii at once casts off the tow-lino, and ho 
and tlie lady of his affections buckle to without loss of tinn^, 
and (ixcavatc a home for tlie comfortable reception of the lady. 
White ants arc i)iit to sad shifts at those times. Any dark nook 
brings them to a halt, and the lee-side of a plate, tray, or the 
sliady side of a candlestick is often selected by the confiding 
tomale. In all liei' arrangements the male appears to acquiesce 
without demur. 

“ Vanity and vexation are the natural results of such ill-coii- 
sid(}r(‘d domestic arrangements, and the expiring couple, exhausted 
with tlieir cmh^avours to make an earthen nest out of a baml)0() 
tray and a (*011011 tal)leclotli, are scattm*ed to tlie winds by tlie first 
.s(‘rvant wlio may 1)0 ]»Ieas(Hl to scix^w up energy sufheient to 
remove the dehrin of the evening nu*jil, to make M*ay for master’s 
hreaklast next d(iy. (If tlie subs(‘quent career of tlie ha])]>y 
i‘oiij)]{' it is out of my ]M>w('r to .sj)eak, nevm* liaving liad an 
o]>portunity of carefully Modelling llieir movements.” 

Aa to tlic Termites of Southern America, much inforniatioii 
may be obtained from Mr. Hates' valuable work on the natural 
iiistory of the Amazons. As many of his remarks simply prove 
tlie identity of habits lictwccn the Termites of the old world and 
those of the new, 1 shall say nothing about them, hut merely 
give a brief abstract of his observations. 

As with the species which have already been described, tlie 
sokliers are the only individuals that light. AVJien, therefore, 
the ant-bear tears down tlie walls of tlie nest and begins to lick 
up tlie inmates, none but the soldiers are killed, they liaving 
come out to light the enemy, while the workers have all run 
away and hidden tliemsclves underground. In consequence of 
this fact, the economy of the nest is but slightly disturbed, and 
after the ant-bear has gone away, the workers begin to raise their 
walls afresh. 

It must be reinenibcred that the nests of the Termite are not 
confined to the surface, but extend to a considerable distance in 
the earth, the subterranean galleries being proportionately large to 
the superimposed nest. Indeed, the greater part of the material 
with which the walls and galleries are built is brought from 
below and carried upwards through the nest itself. There is no 
visible outlet to a Termite's nest, because the insects construct 
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long galleries tlirougli which tliey can j){iss without sulToring 
iuconvenienco from the light of day. I'oth the workers ami 
soldiers are Idiiid ; but, in s[u’te of the absence of external visual 
organs, they are very sensitive to light, and avoid it in every 
possible way. 

The food of the Termite is of a vegetable characU’r, and consists 
mostly of wooden fibres. They will, however, eat through almost 
anything, and the traveller in hot climates tinds them among his 
worst troubles. They will cut to \»iect‘s the mat on which a man 
is lying. They will eat nearly all the wood of liis strong box, 
leaving a more shell no tlucker ilian the pap('r on wbieli this 
aecouiit is printed. They will devour all bis colhTtion of plants, 
l>easts, birds and insects; ami a table or any other article of 
furniture, if left too long in om^ jursition, will b(^ uiUu’ly ruinrd 
by ilie Termites, wbicli have, a fashion of eating away all tluj 
interior, but heaving just a thin shell, which Ivioks as if nothing 
w(ive the. matter. 

Extirpating tliom is a dillienlt task. It is true that, if the 
mats, clothes, and otlim* household gotnls are wasluul with a 
.solution of corrosive sublimate, the T(.*rmiU‘,s will not touch 
them ; luit as the articles which can 1)0 tlius protectiid are ne.C(‘s- 
sarily few in number, the best method is to extirpate them. This 
can oidy he done by going to the fountain-head, and cutting off 
the supply. It is useless to destroy the woiicers or soldiers, for 
they are replaced as fast as kilhid. Ihit, if tlic ([uccii ho destroyed, 
the suppjy^of eggs is at once stopped, the subjects lose heart, 
and the colony dies off. 

When the adult Termites leave their homes, they often fly in 
such clouds that they fill the rooms, and even put out the ]am])s 
by their numbers. As soon as they touch ground they shed 
their wings, and then they h(‘giu to find how many enemies tlujy 
have. Of the myriad hosts that pour into the evening air, not 
one in twenty thousand survives to found a new colony. Tliey 
have foes above, below, and on every side. The hats and goat- 
suckers hold high festival on these evenings when the Termites 
are abroad, and after the insects have cast tliidi* wings they are 
pursued by ants, toads, spiders, and a host of other enemies. 

We will now pass to the European Termites, whose history is 
elaborately given by M. de Quatrefages. Eochefort, Saintes, and 
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Tournay-Charente have for some years suffered from the ravages 
of the Termites, and now La Eochelle is invaded by these terrible 
destroyers. In all probability they were imported by some ship, 
taken ashore in the boxes into which they had penetrated, and 
thence spread into the country around. Efforts arc being made 
towards the extirpation of these terrible insects, but nothing 
seems as yet to have had any great effect. How serious are the 
damages which they work may be seen from the following account 
by.M. de Qnatrefages, in liis ''Rambles of a Naturalist,” vol. ii. 
p! 346 

“The rrefecture and a few neighbouring houses are the prin- 
ei[)al scene of the destructive ravages of tlie Termites, hut here 
lliey hav(i taken complete possession of the premises. In tlie 
ganhm, not a stake can be put into tin? ground, and not a plank 
can 1)0 left on the beds, without being attacked within twenty- 
four liours. The fences put round the young trees are gnaw(‘d 
from the bottom, while the tre(‘S themselves arc gutted to the 
V(?ry brand ios. 

“Within tlie building itself, the apartments and offices are 
alike invaded. I saw u])on the roof of a bedroom that had been 
recently nqiain'd, gaJleihiS made by the Termites which looked 
like stalactites, and which had begun to show themselves the 
vmy day after the workmen had hdt the place. Tn the cellars 1 
discovered similar galleries, which were within half-way betw(;en 
the ceiling and the floor, or running along the walls and extend- 
ing no doubt up to the. very garnds ; for on the principal staircasi* 
oilier galleri(‘-s were. ohs(‘.rved between the ground-floor and the 
se<?ond Ihjor, jiassiiig under th<^ ])laster wherever it was sunicientlv 
thick f(»r tlH‘, purpose, and only coining to view at different ])oints 
where the stones w’(‘rc on the surface, for, like other species, tlie 
Termites of La Iioehcllc always work under cover wherever it is 
])()ssible for them to do so. 

“ MM. Milnc-Edwai ds and Blanchard have seen galleries which 
(h‘scended without any extraneous support from the ceiling to 
the floor of a cellar. M. llohe-Moreau cites several curious 
instances of this mode of construction. Thus, for instance, lie 
saw isolated galleries or arcade.s, which w’ei*e thrown horizontall}' 
forward like a tubular bridge, in order to roach a piece of paper 
that was wu'apped round a holth*, the contents of a pot of 
honey, v'ie. 
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“It is generally only by incessant vigilance that wo can traev 
tlie course of their devastations and prevent their ravages. At 
the time of M. Audoin’s visit a curious proof was accidentally 
obtained of the mischief which this insect silently accomplishes. 
One day it was discovered that the archives of the Department 
were almost totally destroyed, and that without the slightest 
external trace of any damage. The Termites had reached tlu^ 
boxes in which these documents were preserved by mining the 
wainscoting ; and they had then leisun^ly set to work to devour 
these administrative records, carefully respecting tlu' n]>]>(U' shec^ts 
and the margin of each leaf, so that a box which was only a 
mass of ruhhish, seemed to contain a }>ile of papers in pcahn^t 
ord(^r.” 

In the llritish ]\ruseum are several examph\s of the ravage's 
worked by Termites, one of which is an oi’dinary beam that has 
been so completely hollowed and eat('n away, that nothing 
r('-niains hut a mere sluill no tliickc'r tlian th(‘ wood of a hjind- 

l)OX. 

]h‘sid('s llio speci('s which were invostigaicul by M. de Qiiatre- 
fages, tliei’(^ are others in the soutli of France, and in Sardinia 
.'ind Spain. One species, Ternirs JlaricolJtH, chielly aitruths and 
destroys tlio olives, wliile in the Landes and (Jironde tli(‘ oaks 
and lirs ar('. killed by another sp('ci(is, Trrmes hfn/vfjHs. 

As the limits of the work preebuhi a v(‘ry lengtlauH'd account 
f)l' any one creature, our history of ih(^ Termib^s must Ik'I’i*. \h*. 
coucliided, althongli iiiucli interesting inaltcr nanains unwritten. 

In the nccom])anying illiislration are, sliown two m;st.s, the 
two npp(a’ specimens on the right hand liaving been aln*ady 
described. I'lH'y are made by the littli; sj)i(ler calh^d Afjrh na 
hrnnnra, and their history will be found on page 

TJie two lower nests are made by a sp(cies of solitaiy wasp, 
which has no popular name, but is knowm to entomologists as 
Eirniam coardata. It is not a large insect, the feniah^ Ixiing 
only half an inch in length, and the male ratlicr smaller. The 
gema-al coh.mr is black, with a fine velvet-like^ pihi on the* ahdo- 
meni, and relieved by line*s and spots of ye'lle^w. Ihe ahelomen 
is small, and set on a rather sliort anel peiar-shaped footstalk, na 
may he seen by the illustration, which rej^ie'sents the insfct of 
its natural size. 
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'Hiis is Olio of tlio s|X‘cios \vln‘(:]i are tolerably common in 
oortain localities, Imf as they arc v(3ry local, moy be reckoned 
among the varieties. Mr. F. KSrnitb, in his Catalogue of the 
British Yc^spidie,’* mentions that it has been taken in several 
parts of Hampshire, Berkshire, nc'ar Weybridge, and has be(*n 
Ibiind phmtifully at Sunninghill. Probably, the rarity or fre- 
qiKMjcy of this species, as is the case with many otluTS, depends 
gr('[itly on the eyes which look after it 



This little \vas]> constniets small globular cells of mud, and 
fastens them to the stems of various ])lants, the common heath 
being the greatest favourite, so that henth-coviu'ed commons are 
likely to alford s})(H'im(‘us of the nest an<l its arehiteet. Each 
nt‘st contains only a single ca‘ll, and is only intended to rear a 
single occnpaiit. The wasp is a very useful insi*ct, as it pro- 
visions its nest with the larvieof small h'})ulopt era, each Eumenos 
grub requiring a tolerably large supply of caterpillars. 

As is the case with so many insects, the Eumenes is greatly 
subji'ct to the attacks of parasites, whicli contrive to deposit 
tht‘ir eggs in the larvm in spite of the hard mud walls of the 
coll. Mr. Sinitli mentions that he has bred from tlie nest of the 
Eumenes, an iehnenmon fly belonging to the gi^iuis Cri/ptns, 



TiaTOXYLON. 

In ilie accompanying illustration are figured the nests of two 
insects, both of them natives of tropical America, and both 
belonging to the hymenopterous order. The upper insect is 
known to entomologists by the name of Tri/poxylan aurifrons, 
but has at present no popular name. 
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This insect makes a gr(‘at nunilKU’ of earthen cells, sluiped 
something like those of tlui last-mentioned sjieciies; tbci e(‘lls 
being reimn-kablc for tlie form of th(i entrance, which is 
narrowed and rounded as shown in the figure. In sonn*- cas(‘S 
the neck is so very narrow in proportion to tlie size of tlK5 c(^ll, 
and the rim is so neatly turned over, that the observer is irre- 
sistibly reminded of tlicneck of a glass bottle. The insect makes 
quite a number of these nests, sometiines fasbming them to 
branches, as shown in the illustration, but as fniquently fixing 
tliem to beams of bouses. It has a great fancy for tb(i comers 
of verandalis, and builds therein whole rows of cells, buzzing 
loudly the while, and attracting attention hy the noise wdiicli 
it makes. 
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The lower insect is the pretty Pdapcms fotularis, with its 
yellow and black banded body. Both the insects, as well as 
their houses, are represented of the natural size. 

The cell of the Pelopaeus is larger than that of the preceding 
insect, and occupies much more time in the construction, a week 
at least being devoted to the task. She sets to work very 
methodically, taking a long time in kneading the clay, whicli 
she rolls into little spherical pellets, and kneads for a minute or 
two bc^fore she leaves the ground. She then flies away with her 
load, and adds it to the nest, spreading the cLay in a series of 
rings, like tlie courses of bricks in a circular chimney, so that 
the edifice soon assumes a rudely cylindrical form. 

When she has nearly completed her task, she goes off in 
search of creatures wherewith to stock the nest, and to serve as 
food for the young, and selefits about the most unpromising 
s[)(^cimens tliat can bo conceived. Like many other solitary 
hymeiioptei'a, this Pelopceus stores her nest with spiders, and 
any one would suppose that she would choose the softest and the 
plurn2)est kinds for her young. It is found, however, that she 
acts precisely in the opposite manner. 

In tropical America there is a largx) group of s]uders allied to 
ilu; common garden spider, but of the most extraordinary shapes 
and colours. They all possess a bard, shelly covering, polished 
and sbiiiing like that of many beetles, and glittering with bright 
and radiant hues — ^blue, crimson, green, and purple being the 
coloui’s with which they arc ordinarily decorated. Their forms 
are, however, even more remarkable than their colours. The 
hard and shelly covering is not uniform and smooth, but shoots 
out into the most extraordinary projections, giving to the 
creatures a wild and fantastic grotesqueness of aspect, that sur- 
passes even the weird imaginings of Breughel, Cranagh, Callot, 
and other masters of diablerie in art. 

One genus has the abdomen formed in a drum shape, the 
sides and extremity being covered with short, sharp, and stout 
spines. Another has the abdomen modified into a ball-like 
shape, from which radiate sharp spikes, like those of the well- 
known calthrop ; ” while in another genus certain enormous 
projections issue from the abdomen, two being so large that in 
volume they exceed the whole of the abdomen and body. In 
one species they are thick, solid, and palmated, like the horns of 
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the elk ; in another they are slender, and curved like the horns 
of a bull, and there are other species quite as bizarre in form. It 
is from these creatures, more especially from the first-mentioned, 
that the Pelopaeus selects her victims, and it is evident that the 
jaws of the young Pelopieus must be cxceodingly strong to be 
enabled to pierce their hard and well-armed bodies. Like the 
previously-mentioned insect, the I^elopteus makes a loud and 
cheerful buzzing while engaged in her work of building. 

Mr. Bates, who has described these two insects, has likewise 
mentioned a builder insect of the same order, called Mdipona 
fa.sciculata. The genus to which this insect belongs is a very 
]arg('> one, containing some forty-five species, some of which are 
very common in woods, and being extremely small, measuring 
only tlie twelfth of an inch in lengtli, they are very annoying to 
the travel](ir, getting into his nostrils and worrying him in 
various ways. Fortunately, they do not sting, but their bite is 
v(ny sharp, and if made on a sensitive surface like the lining 
nuanbranc of the nostril, can inflict very severe pain. 

The form of habitation is various, according to the species, but 
they all use clay for that purpose, kneading it with their man- 
'diblcs, and then passing it to the hind logs and pressing it inlo 
the hair-lringed depression which is popularly called the basket. 
Some species are accustomed to (miploy any casual crevice as a 
m;st, stuhing it up with clay, and leaving only a little orifice 
through which they can pass. Others again make long tubes of 
clay, with trumpet-shapcjd mouths, and it is a remarkable fact 
that a number of the bees are alw\ays at the entiance as sentinels, 
just as is the case with the hive bee when wasps are abroad. 

In the “ Zoologist,’' for 18G4, p. 582, is a very interesting 
(lesci’iption, by Mr. P, H. Gosse, of the proceedings of insect-s 
which he appropriately calls the Dauber Wasps, and which 
belong to the same genus as the Pelopa3us mentioned above. 
One insect he identifies as Pelopaeus flavipes, and the other is 
probably Pelopams spirifer. One of these insects is now before 
me, and a very pretty creature it is. In shape it exactly re- 
sembles that which is figured on jmge 353, but the colours are 
different. The general hue is deep brown-black, very shining 
in the abdomen, and softened by thick down iqjon the thorax. 
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It is, however, not a sombre insect, as the long footsialk of tlip 
abdomen is bright yellow, and the limbs arc banded with the 
same lively hue I strongly advise my readers to peruse this 
fiioconnt, because it is Ml of detail, and contains much useful 
infonaaUon about the method of working adopted by the insect, 
Urns ^ving a elno to the proceedings of other insects which 
baM babitationa of similar materials. The length of the 
mDOOtmt is tiw mason why it cannot be transferred to these pages, 
md I mwA, therefore, give a short abstract. 

Ifatviiq; seen many patches of a yellow mnd on the walls and 
nfteiS, soma as laige as the closed fist and others of compara- 
tively small dimfflisions, he asked some boys what they were, 
and was told that they were the nests of the Dirt-daubers. 
Finding that as the weather became wann tlie insects began to 
build, he set to work and watched them carefully. First he 
tried their sagacity by boring hole,s in their cells, in order to see 
whether the insects would fill them up, and afterwards by insert- 
in" foreign substances, such as a tin-tack and a piece of worsted, 
into Ihe'cell. The insect proved herself equal to the occasion, 
filled up the holes, and pulled out both the tack and the worsted. 
The next point was, to watch a ne.st from its foundation, and to see 
how it was built. Tlio insect always went off, was ab.sent for 
about a minnto, and then returned, bearing in her jaws a lump 
of elay larger than her own head. The clay was perfectly 
plastic, and could he spread at once. The niethod by which the 
cell is formed must he given in tin' author’s own words 

'■About this time (August 18) the other species of rdopacus 
began to be busy fabricating their artful thimhle-shaped 

“ It is difficult to convey by words an idea of their mode of 
working. The commencement of a cell was by laying down the 
load and working it into an oval ridge, one extremity of which 
was to be the apex of the thimble cell. The next load was laid 
on the ridge, hut so as to be higher at the apex than at any other 
part, and made slightly concave. When the top was made, the 
work proceeded regularly by additions to the edges which were 
smoothly laid on, and always in the same slanting direction that 
had been given at first, by raising one end of the incipient ovd, 
so that an unfinished cell in any state of progress appears to be 
a cylinder cut off by a diagonal section. 
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This is not casual but invariable, as the ridges remaining 
plainly mark the precise limits of every load. 

‘‘ When a little more in length is finished than suffices for a 
single cell, the work ceases for awhile, an egg is laid in the bottom, 
though tliis end is generally uppermost^ and spiders ai'e brought 
in. This species usually, not always, selects a very beautiful 
species of Tetragnatha, bright green with white spots ; and it is 
worth remarking that spiders are carried both with the jaws and 
feet, one of the forelegs of the spider being grasped in the mouth, 
while the body is held under that of the fly, and sustained by 
the anterior and middle legs and feet, the posterior pair being 
extended behind, as usual during flight. 

'' When the first cell is stocked, it is closed up by a transverse 
partition of mud, and the tliimble goes on increasing as before. 
When finished, one will contain three or even four cells, and 
then a new one is commenced, adjoining and parallel with it. 
In both this and the other species, I believe that the enclosed 
grub eats only the abdomen of the spiders (which are so stung 
as to l‘c helpless but not dead) as the ccphalothorax and legs of 
each may generally be found afterwards in the cell,’' 

The same writer noticed a ranarkable instance of ingenuity 
in these insects. An empty ink-bottle about an inch and a half in 
length lay on the table. The neck of this bottle was one day 
seen to be stopped up with a substance like white pipe-clay, 
and when this was broken, the bottle was found to be stored with 
spiders. The fact was, that a Pelopajus had spied out the bottle, 
and thought that she had a fine opportunity of providing a home 
for her young without troubling herself to build a regular nest, 
A day or two afterwards, the Dauber returned to see after the 
nest, and finding that it had been disturbed, she entered the 
bottle, took out all the spiders, replaced them with fresh speci- 
mens, and then re-closed the mouth. It is evident from this 
fact, that the insect does not entirely abandon her young when 
she has comi3leted and closed the nest. 

Another curious discovery was also made while watching the 
Pclopseus. If the reader will refer to the illustration, lie will see 
that the abdomen of the insect is supported on a veiy long and 
slender peduncle, or footstalk. Mr. Gosse was naturally anxious 
to discover how the insect could draw the abdomen out of the 
pupal skin when it came to change into its perfect condition. 
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^ aosae specimezia. he discovered the curious fact, 

tm ttio pupa mvdope did not rit closely to the body, but that 
It was as wide in the middle as at either end, so that when the 
insect came to assume its perfect form, the peduncle was quite 
loose in the centre of the envelope, and the abdomen could bo 
drawn out without any dififtculty, 

These oh^rvations are peculiarly valuable, because they set at 
rest a question which was raised by several entomologists, who 
thought that the nests weie made by some species of cumenes, 
and that the Pelopasus u^as a mere parasite upon them, like the 
cryptus, and many other of the ichueumonidaB. 

If the reader will refer to the large engraving, entitled “ Mr. 
Stone’s Wasp-nests,” he will see a representation of lour square 
boxes, each containing an object which would hardly be taken 
for a wasp’s-iiest at a little distance. Such, however, is the case ; 
and these boxes are four selected examples out of a scries of six 
which were built in Mr. Stone’s house, and ])rosented by him to 
the Ihitish Mubcuni. Tlic story of these nests is vcjy rcmaik- 
able, and shows how much we liavc to learn concerning the 
liahits ajid instincts of insects. 

In the mouth of August, 18(32, a iiost of the common Wasp 
gcrmanica)j was taken near ]>riglitliiimpton, and handed 
over to Mr. Slone, who has long been in the habit of exp(‘j‘iin(‘iit- 
iiig upon these insects. One extraordinary nest which was built 
by wasi^s under his auspiecs, has already been mentioned on 
page 250. 

The nest was \v.ry much damaged by carriagt‘, and Mr. Stone 
took it entirely to pieces, placing one or two small combs inside 
a square wooden box with a glass front, and supporting them 
by a wire whicb passed through the combs to the roof of the box. 
He then fixed the box in a window, so as to allow the insects 
free ingress and egress through a hole in the back. 

About tliree liimdred of the workers were then collected, 
placed ill the box, and well sujiplied with sugar and beer. They 
immediately began to work, and tlioir first object was to cover 
tlie combs with paper. They worked with great rapidity, and in 
two days had formed a flask-sha])ed nest, having covered both 
the combs and tlic wire, beside idastcrmg large sheets of pa]>(T 
o\er the sides of the box. They did n(*t aliemj)! to build upon 
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the glass front, because it was frequently moved in order to 
introduce a supply of sugar. Tliis nest is repres^ted at fig. 4 
in the illustration, and one of the wasps is introduced, in order 
to show the comparative dimensions of the nest and its arclii- 
tects. 

As the wasps were building at such a rate, it was evident that 
they would shortly fill the whole box with a shapeless mass of 
paper. Another similar box was therefoi'c prepared, and the 
wasps ejected by taxqiing tlie box which was already completed. 
As soon as they were all out, the second box was substituted for 
the first, and the wasps crowded eagerly into it and again began 
their labours. In this box they were allowed to remain for a 
week, and the result was as is seen in fig. 3. The wasps were now 
transferred to a thiixl box, in which they laboured for four days, 
and produced a nest somewhat similar to the others, but not 
quite so symmetrical. 

At this time Mr. Stone fitted up another box with two rows 
of wii*e pillars, eight in number, placed with toleralile regularity 
about two inches apart, and having a piece af comb at the base 
and summit of each. In this box the wasps remained for fifteen 
days, and in that time had covered all the wires and most of the 
combs, and had nearly filled the box with paper. 

In order that a more symmetrical structure might be pro- 
duced, a fifth box was fitted up with wires arranged in a diHeniiit 
manner. Four wires were placed across the box, rather in 
advance of the middle, and two others in front of them. To all 
these wires a piece of comb was fixed at the base and summit, 
but between the two central jiillars a short wire was idaced, 
having a piece of comb at its summit only. The wasps were 
transferred to this box, and in the short space of five days, they 
covered all the combs and wires, and produced the extraordinary 
structure which is shown in fig. 1, and which looks like a paper 
imitation of a stalactitic cavern. The insects were ejected from 
this nest before they had finished their work, and in consequence, 
a portion of the comb on the small central pillar is stiU left 
uncovered. 

As this box had been so successful, another was prepared on 
the same principle, and the wasps were permitted to reside in it 
for the same number of days, in which time they produced an 
equally beautiful but rather more massive nest. This specinum 
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is shown at fig. 2 of the illustration. In hopes that the wasps 
might make a still more splendid nest, a much larger box was 
fitted up, and the insects transferred to it. As by this time the 
autumn was closing in, and the weather became cold, the wasps 
could do but little work, and in a short time they died. 

Thus, in the wonderfully short space of thirty-eight days, six 
elabomte and beautiful nests had been made by a single brood 
of wasps, and it is probable that if the original nest had been 
taken at an earlier period of the year, they would have made a 
still larger number. However, such a feat as they did perform 
ought to make us look upon the wasp with a more indulgent 
eye, and although it cannot supply ns with honey, as does the 
bee, it can certainly rival that useful insect in industiy. 

On looking at this beautiful scries of nests, the observer 
cannot but admire the manner in which the instinct of these 
creatures is made subservient to human reason. Their instinct 
teaches them to cover all their combs with a thick mass of paper, 
the reason being, although they may not know it, that a certain 
uniformity of temperature is needed for the well-being of the 
eggs and young. If, therefore, combs are placed conveniently for 
the insects, they will assuredly cover thmii according to theii 
instincts, and will as surely take advantage of wires or any 
other supports to which they can allach the fragile substance 
of which the nest is made. 

Mk. Stone has made other experiments upon wasps, and has 
kindly sent me the following account of bis proceedings : — 

1 have a beautiful series of their nests of this season's pro- 
duction (1864), from specimeus which are the work of two or 
three hours, to those which have occupied as many months. 

“ But my working communities in a semi-domesticated state 
within the house, have for the last few weeks been going the 
Avrong way. Earlier in the season, I had as many as ten colonies 
of various species at work in the different windows of the house 
which I have for some years used for the purpose, all of which 
went on satisfactorily for some time, hut the sugar with which 
they were fed, at length attracted a vast number of strangers, 
which crowded into the various boxes, and at first impeded, and 
ultimately put an end to the work. Before this event happened, 
one extraordinary nest had become advanced as far as I wished ; 
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and a second, wliicli was still more extraordinary, almost as far 
as T desired. The facts connected with these nests are as 
follows : — 

“ I had a working community of Vespa gennanica in the left- 
hand corner of a window on the gi-onnd-iloor, and another in the 
right-hand corner. AVlien these nests liad increased in size to 
four or live inches in diaim^ter, I chloroformed the insects, 
removed the shell or covering of each nest from the combs, 
putting aside the coverings for specimens. In order to remove 
the combs, I had to cut out a piece from ihe outside, and when 
this was neatly united again, the empty shells had all the 
ajjpearance of perfect nests, with this advantage, that they con- 
tained nothing which mcpiired diyiiig in an oven in order t(» 
prevent decomposition, which must have been done had the 
combs, with their complement of grubs, &c., betni allowed lo 
remain in the nests. This plan I always adopt wlnni it is 
prficticable. T then returned the (;ombs to the boxers from 
which they were respectively taken, and intiodu<;(Ml the workers, 
still in a comatosci stale from the effects of the ehlorolbrin. As 
soon as they recovered from iheir stupor, they set to work at 
(jonstructing fresh coverings. 

“ I now brought home a nest of Ves2>a vulgaris^ with its in- 
mates. This Ayas placed for work in a box in the left-hand 
corner of a room immediakdy over the one just mentioned. 
Soon after this,! percenved that the newly-formed cov(iring to tli(‘ 
nest of the V. germanica in the left-hand corner of the window 
below, was beginning to assume a variety of curious coloui'ing. 
On clipping away the covering, when it becanui sufficitjutly 
advanced for another specimen, T found that numbei's of workers 
from the nest of V. vulgaris, situated in the window above, hud 
actually joined tlieins(‘1ves to this nest, and had been working 
with is original inmates. 

“ Not only had they been working in concert with them, but 
they had been depositing eggs in the cells, as is proved by the 
fact that numbers of young specimens of V. vulgaris w(.;re after- 
wards bred from the combs contained in the nest of V, germanica. 
I do not know whether you are aware that worker wasps have 
the power of producing fertile eggs without contact with the 
other sex ; yet such I have proved over and over again to be 
the case. 
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“ Well, having again, as above stated, removed the covering 
from this nest, I took away the lower comb and reduced tlie 
nest somewhat in size, placing them in a box thirteen inches in 
length, and arranged in such a way tluvt the workers should 
necessarily produce a vase, or rather a goblet-shaped nest. This 
they did, and a splendid object it is, being, as before, the joint 
work of two species of wasps, the one, V, vulgaris, using, as 
it invariably does, dcjcayed wood (such as is commonly called 
touchwood), and the other, V. gcrmanica, using sound wood, or 
sound vegetable fibre of some kind, in the fabrication of its 
paper. Thus they gave to the coverings of l)oth these nests an 
extraordinary beauty, from the variety and charming distribu- 
tion of the colours with wjiich they were enriched. 

As nojic of the woikers from the nest of V, vulgaris were ever 
ibund to attach tliemselves to the nest of K gcrmanica, which was 
situated in a similar corner of the window below, 1 conclude 
til at they made no mistake as to the corner of the window in 
wliich their nest was situated, but miscalculated the height of 
the window. As th(‘y entered the strange nest witli food and 
building materia], they were not molested, but allowed to join 
peaceably in the work of the nest. 

Widely different would have been the case had they entered it 
for the purpose of pillage ; for, though wasps will not interfere 
with strange individuals of their own species, even when they 
come with thievish intentions, tliey instantly seize all indi- 
viduals of a different species if their intentions appear sus- 
picious. 

“ I liave since met with another instance of the kind. 

Two nests were situated almost close together, in a drain 
at Coki'ihorpc Park, one belonging to F. vulgaris and tlio other 
having been originally the property of V. gcrmauica. It would, 
however, appear that at an early period in the season, workers 
from the former nest had attached themselves to the latter, their 
numbers increasing as the season advanced. Judging from the 
ap|)earance of the nest, and from the amount of work done by 
each species, it was easy to see that at the end of August, when 
1 dug it out, the number of individuals of each species was 
almost equal. There is no possibility of mistaking the work of 
one species for that of the other, and the distinction is apparent 
nt a glance. 



FOBAGINO ANTS. 


im 


" Apart from the interest attached to nests of tliis description, 
no examples of which had been, as far as I am aware, obtained by 
any naturalist, their beauty of colouring is so remarkable, as to 
render them objects of general admiration. If, too, as I appre- 
hend must have been the case, the workers belonging to tlie 
colony of V, vulgaris mistook their neighbours* house for their 
own, the entrances being so near together, it is rather extraordi- 
nary that those belonging to the other species sliould not have 
made a similar mistake. They appeared, however, not to have 
done so, or if they did, the mistake must have been rectified as 
often as it occurred, for no work of theirs was to be found in tlie 
nest of V. vulgarisr 

Before closing the lii story of the wasps, I may mention that 
the two species, Vespa gcrmanica and Vcs2>a vulgaris are so 
similar to each other in shape and colour, that an unpractised 
eye cannot readily discern the distinction Ixitwecn them. Speci- 
mens of both these wasps are now Ix^fore me, and when placed 
side by side the diflereiice is clearly evident. The ytdlow colour 
])redoiniiiates in the former iirsect, and the dark bajids of the 
abdomen are imudi nariower. Jn tluj haiiale Vespa gcrmanica, 
there are three black spots on the basal margin of the first s(!g- 
ment of the alxlomen. 

Tn Mr. Bates’s valualde work on the natural history of the 
Amazons, there is an interesting account ol* the proceedings of 
certain aids belonging to the genus Keiton, and wliich are 
])opularly classed together under the name of Fojiaging Ants, 
Tliese insects have oftcJi been confounded with the Saiiba or 
parasol ant, which has already been described, although tJicy 
belong to different groiijis and have dilferent habits. The naliva) 
name for them is Tauoea. There are iminy s])Ocics belonging to 
this genus, and T shall therefore restrict myself to those which seem 
to have the most interesting habits, giving at the same time a 
general sketch of their character. I regret that, as in so many 
other cases, the lack of pojnilar names forces me to employ the 
scientific titles by which the insects are known to natuialists. 

Although in the Eciions there are the three classes of males, 
females, and neuters, these neuters are not divided into two dis- 
tinct sets as in the termites, but are found in regular gradations 
of size. The real Foraging Aut is Edion drepanophora, and it 
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is this insect which is so annoying and so useful to house 
builders. Tlie ants sally forth in vast columns, at least a hun- 
dred yards in length, tliough not of very great width. On the 
outside of the column are the officers, which are continually 
running backwards and forwards, as if to see that their own 
|)ortions of the column are proceeding rightly. The proportion 
of officers to workers is about five i)er cent., or one officer to 
twenty workers, and they are extremely conspicuous on the 
march, their great white heads nodding up and down as they 
run along. 



One of the large workers is now before me, and a most formidable 
insect it looks. Its head is round, smooth, and very large, and is 
armed with a pair of enormous forceps, curved almost as sharply 
as the horns of the chamois, and very sliaq) at the points. Their 
length is so great, that if straightened and i)laced end to end, 
they would be longer than the head and body together. They 
are beset with minute hairs, which, when viewed under the 
microscope, are seen to be stiff bristles, arranged in regular rings 
round the mandibles. The thorax and abdomen are but slender, 
and the limbs are long, giving evidence of great activity. In the 
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dried specimen, the colour of the insect is yellowish-brown, l»e- 
coming paler on the head, but when the creature is alive, the 
head is nearly white. The eyes are very minute, looking like 
little round dots on the side of the head, and being so extremely 
small, that they can scarcely be perceived without the aid of a 
magnifying-glass. The half-inch power of the microscope shows 
that they are oval and convex, but as they arc set in little pits 
or depressions, they do not project beyond the head. The 
hexagonal compound lenses, which are generally found in insecls, 
are not visible, and the eye b(\ars a great rc'seinblamje to ilud of 
the spider. 

The difference in dimensions of the workers is very remark- 
able. The specimen which I have just describ('d, measures a 
little under half an inch in length, exclusive' of the limbs, while 
another specimen is barely half that leiigth, and in general 
appearance much resembles the familiar ant, or emmet of om* 
gardens. 

Tlie presence of these insects may be always known by the 
numbers of pittas, or ant-thrushes, whi(h feed much ui)on them, 
and which are sure to accompany a column of Foraging Ants on 
the march. The ant-thrushes are odtl, short-tailed birds, with 
stout bodies, and a remarkably long hind claw. Some of this 
species arc decorated with colours of wonderful brilliancy, 
glittering with blue, green, cop])er-red, and ])urple, and having a 
peculiar silken gloss. Others are soberly clad in siiii])le brown 
and white, and such are the birds which usually accompany the 
Foraging Ants on tluiir march. 

As soon as the experienced inhabitants of tropical America 
sec the ant-thrushes, they nyoice in the coming d(diverance, and 
welcome the approaching aimy. The hict is, that in tlK)S{} 
countries insect life swarms as luxuriously as the veg(‘iation, 
and there are many insects which, however useful iji tlujir own 
place, are apt to get into houses, and there multiply to such an 
c^xtent, that they become a real plague, and nearly drive the 
inhabitants out of their own homes. They arc bad enough by 
day, but at night they issue from the nooks and crevices where 
they lay concealed, and make their presence too painfully 
known. 

There are insects that bite, and insects that suck, and in- 
sects that scratch, and insects that sting, and many are re- 
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markable for giving out a most horrible odour. Some of them 
are cased in armour as hard as crab-shells, and will endure 
almost any amount of violence, while some are as round, as 
plump, as thin-skinned, and as juicy as over-ripe gooseberries, 
and collapse almost with a touch. There are great flying insects 
which always make for the light, and unless it is defended by 
glass, will cither put it out, or will singe their wings and spin 
about on the table in a manner that is by no means agreeable. 
The smaller insects get into the inkstand and fill it with their 
tiny carcases, while others run over the paper and smear every 
i(ii,ter as it is made. There are great centipedes, which arc 
legitimntc cause of dread, being armo<l. with poison fangs 
sc.arcely less venonunis than those of tlui viper. Tlicre, arc always 
]donty of scoipions ; while the chief army is composed of cock- 
voaclies, of diiueiisioiis, appetite, and odour such as we can 
lijirdly conceive in this favoured land. As to Iluj lizards, snakes, 
juid other reptiles, they arc so common as almost to escape 
attention. 

For a time these usurpers reign supremo. Now and then a 
few dozen are destroyed in a raid, or a person of sanguine tem- 
p<\rixnieiit amuses his leisure hours, and improves his marksman- 
ship, ])y picking off the more prominent intruders with a saloon 
pistol ; Imt the vacancies are soon filled up, and no permanent 
heiiefit is ohtaiiuMl. But when the Foraging Ants make their 
a})] xr, trance, the case is altered, for there is nothing tliat with- 
sbiiids their assault. As soon as the pittas are seen approacli- 
ing, the inhabitants tlirow o])en every box and drawer in tlie 
house, so as to allow the ants access into every crevice, and then 
retire from the premises. 

IVcsently tlic vanguard of the column approaches, a few 
scouts pi’ccedo tlic general body, and seem to inspect the 
premises, and ascertain whether they arc worth a search. The 
long column then pours in, and is soon dispersed over the house. 
Tlio scone that then ensues is described as most singular. Tlie 
ants penetrate into the corners, peer into each crevice, and 
speedily haul out any unfortunate creature that is lurking therein. 
Great cockroaches are dragged unwilliiigly away, being pulled 
ill front by four or five ants, and pushed from behind by as 
many more. The rats and mice speedily succumb to the on- 
slaught of their myidad foes, the snakes and liz«avds fare no 
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better, and even the formidable weapons of the scorpion and 
centipede are overcome by their pertinacious foes. 

In a wonderfully short time, the Foraging Ants have com- 
pleted their work, the scene of turmoil gradually ceases, the 
scattered parties again form into line, and the procession moves 
out of the house, carrying its spoils iu triumph. The raid is 
most complete, and when the inhabitants return to the house, 
they find every intruder gone, and to tlieir great comfort are 
enabled to move about without treading on some unpleasant 
creature, and to put on their shoes without previously knocking 
them against the floor for the purpose of shaking out the scor- 
pions and similar visitors. 

In the illustration a column of Foraging Ants is seen winding 
its way through a wood. Every one who is accustomed to thc^ 
country takes particular care not to cross one of these columns. 
The Foraging Ants are tetchy creatures, and not having tlie h‘a,st 
notion of fear, are terrible enemies even to Iiiiman beings. If a 
mjin should happen to cross a column, the ants imiiiediately 
dash at him, running up his legs, biting fiercely with tluur 
powerful jaws, and injecting poison ijito the wound. The only 
])lan of action in such a case, is, to run nway at top speed until 
the main body are too far off to renew lh(‘, attack, and tlie.n to 
destroy the ants that are already in action. This is no easy taslc, 
for the fierce little insects drive their liooked mandibles so 
deeply into the flesh that they arc generally nunoved piccenuail, 
the head retaining its hold after the body has been pulh'.d away, 
and the mandibles clasped so tightly tJiat they must be pincluul 
from the head and detached separately. 

There seems to be scarcely a creature which these insects will 
not attack, and they will even go out of their way to fall u])on 
the nests of the large and formidable wasps of that countjy. 
For the thousand stings the ants care not a jot, but tear .away 
the substance of their nest with their powerful jaws, j)(3ne.trat(} 
into the interior, break down the cells, and dr.ag out the hel])l(\ss 
young. Should they meet an adult wavsp, they fall upon it, and 
cut it to pieces in a moment. 

Another species, Eciton proedator, does not form long and 
n.arrow columns, but marches in a broad and solid phalanx. It is 
but a little creature, no bigger than the common red ant of 
England. It is, however, of a brighter red colour, and when a 
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of these ants ascends a tree, the vast multitudes spread 
01W all the tmnlc and branches in such numbers, that the tree 
lU(^8 as if a blood-ied liquid was being poured over it. 

13iere is another Foraging Ant which forms in broad colmnns 
when on the march. This is Eeiion legionis, a species which is 
not 80 common as either of the preceding, and appears only to 
be seen im the wide sand plains of Santarem. 

Tlmae insects sometimes attack the nest of one of the large hur- 
fowi^ silts. Mr. llatcs mentions that on one occasion, he watched 
a large army of Foragers begin their attack upon the nest of an 
ant, K>mc specimens of which he desired to procure. The 
Foragers set to work with wonderful skill, arranging themselve.? 
into two distinct sets of labourers, one set digging into the 
ground and taking out large pellets of earth, and the other s(!t 
receiving them from their comrades and carrying them away. 

AiVlulo watching the proceedings of the soldiers when repair- 
ing the Thames river-wall after the terrible explosion near 
Ihdvcdere, I was strongly reminded of the Foraging Ants and 
their .method of working. The parallel was exact in cverj' 
respect. The officers stood here and there and directed the 
(iflbrts of their men, wliile the workers were arranged in regular 
lines, one set of racu digging out the clods of earth, and a second 
set receiving them and handing them to the spot where they 
were wanted. I could but fancy that if an observer had been 
poised at some height above the beach in a balloon, watching 
the soldiers at work, and had previously seen an army of Ecitons 
engaged in sinking a shaft, he would liavc seen the insects and 
their labours precisely reproduced in the human beings, art 
having at last discovered a process which was in full operation 
before man knew bow to handle a weapon or a tool. 

After Mr. Bates had watched the proceedings of the ants for 
some time, he took a trowel, and opened the ground with it. The 
clever insects at once took advantage of this aid, and dashed 
into the breach by thousands, pouncing on the luckless inhabit- 
ants and carrying them off in their jaws. So bold and so quick 
were they, that Mr. Bates could scarcely manage to secure a 
single specimen, and oven when ho had caught an ant, the 
Foragers would pull it out of his fingers. 

The same observer has known them to sink their shafts to a 
depth of ten inches, invariahly succeeding in their raid upon the 
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nest The materials of which the nest is made they pull to 
pieces, and carry the fragments home, together with the inmates. 
When the nest is completely sacked, the invaders move out in 
small lines, which march to join the main body, and soon unite 
with it The discipline of the community is really wonderful. 
Each insect knows its own place and its own work, and so perfect 
is the organization, that during the busy season, the long train 
resolves itself into two distinct columns, one going out to search 
for food, and the other returning home laden with spoil 

Another species, Edton ra'pax, is also in the habit of attacking 
the nest of various ants. In habits it is very similar to the pre- 
ceding insect, and is chiefly remarkable for being the largest of 
all ‘the Ecitons, the average length being haK an inch. 

The last species of Eciton which I shall mention, is that won- 
derful species wliich is called the Blind Ant {Edton erratica), 

I have already mentioned that in Eciton drepanophora the 
eyes are very small, but in the Blind Ant they are absolutely 
wanting, the homy covering of the head being quite uniform, 
without the least trace of external eyes. Some naturalists have 
thought that the Blind Ant may possess organs of vision, and 
that the horny covering of the head is sufficiently transparent to 
admit the light. That the insects can distinguish light from 
darkness is perfectly true, for they display the greatest uneasiness 
when brought into the light, and therefore it is possible that the 
optic nerves may be in some degree affected, though there are 
no external organs of vision. But the covering of the head is 
certainly too thick and too opaque to permit distinct vision, and 
tliat the insect can sec an object clearly is manifestly impossible. 

These insects are wonderful builders, and bear a great resem- 
blance to the termites in many of their proceedings. The reader 
will remember that the termites always choose to work under 
cover, and proceed from one place to another by means of 
galleries, which they construct with gi’eat rapidity. The Blind 
Ant acts in a precisely similar manner, constructing long 
galleries through which it travels. These galleries are of small 
dimensions, though their length is almost unlimited, and they 
are made in a very flimsy manner, without the use of any 
cement. If the observer wishes to capture some of the large- 
headed officers, he can easily do so by breaking down any part 
of the gallery. As soon as the unwelcome light streams in, the 
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aoldiets are seen to come slowly out, moving their great heads 
from side to side, and opening their powerful jaws with silent 
menace. If they are not further disturbed, they will retire into 
the gallery, and the breach is soon mended by the workers. 

These galleries cannot be called tunnels, because they are built 
upon the surface of the earth, and do not penetrate below it, and 
ought perhaps to be called '‘covered ways,” rather than galleries. 

I HAVE intentionally reserved the last place among the builders 
for an insect which is certainly the most wonderful of them all ; 
not only raising an edifice, but clearing a space around, and pre- 
paring it for a garden. This insect is called by Dr. Lincecuin, 
the discoverer of its habits, the Ageicultural Ant, and its sci(ui- 
tific name is Atta mcdefacicns. As the reader will perceive, it 
is allied to the parasol ant, which has been already described. 

This remarkable insect is a native of Texas, and until a few 
years ago, its singular liabits were unknown. Dr. Lincecuin, 
however, wrote a long and detailed account to Mr. Darwin, who 
made an abstract of it, and read the paper before the Linnean 
Society, April 18th, 1861. This abstract may be found in the 
Journal of that Society, and is as follows : — 

The species which I have named ' Agricultural ’ is a large, 
brownish ant. It dwells in what may be termed paved cities, and 
like a thrifty, diligent, provident farmer, makes suitable and 
timely arrangements for the changing seasons. It is, in short, 
endowed with skill, ingenuity, and untiring patience, sufficient 
to enable it successfully to contend with the varying exigencies 
which it may have to encounter in the life-conflict. 

"When it has selected a situation for its habitation, if on 
ordinary dry ground, it bores a hole, around which it raises the 
surface three and sometimes six inches, forming a low circular 
mound, having a very gentle inclination from the centre to the 
outer border, which on an average is three or four feet from the 
entrance. But if the location is chosen on low, flat, wet land, 
liable to inundation, though the ground may be perfectly dry at 
the time the ant sets to work, it nevertheless elevates the mound, 
in the form of a pretty sharp cone, to the height of fifteen to 
twenty inches or more, and makes the entrance near the summit. 
Around the mound, in either case, the ant clears the ground of all 
obstructions, and levels and smooths the surface to the distance 
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of three or four feet from the gate of the city, giving the space 
the appearance of a handsome pavement, as it really is. 

“ Within this paved area, not a blade of any green thing is 
allowed to grow, except a single species of grain-bearing grass. 
Having planted this crop in a circle around, and two or three 
feet from the centre of the mound, the insect tends and cultivates 
it \yith constant care, cutting away all other grasses and weeds 
that may spring up amongst it, and all around outside the farm- 
circle to the extent of one or two feet more. The cultivated 
grass grows luxuriantly, and produces a heavy crop of small, 
white, flinty seeds, which under the microscope very closely 
resemble ordinary rice. When ripe, it is carefully harvested 
and carried by the workers, chaff and all, into the granary cells, 
where it is divested of the chaff and packed away. The chaff* is 
taken out and thrown beyond the limits of the paved area. 

“ During protracted wet weather, it sometimes happens that 
the provision-stores become damp, and are liable to spfout and 
spoil In this case, on the first fine day, the ants bring out the 
damp and damaged grain, and expose it to the sun till it is diy, 
when they carry it back and pack away all the sound seeds, 
leaving those that had sprouted to waste. 

‘‘ In a peach orchard not far from my house is a considerable 
elevation, on which is an extensive bed of rock. In the sand-beds 
-overlying portions of this rock are fine cities of the Agricultural 
Ants, evidently very ancient. My observations on their manners 
and customs have been limited to the last twelve years, during 
which time the inclosure surrounding the orchard has prevented 
the approach of cattle to the ant-faims. The cities which are 
outside the inclosure, as well as those protected in it, arc at the 
proper season invariably planted with the ant-rice. The crop 
may accordingly always be seen springing up within the circle 
about the 1st of November every year. Of late years, however, 
since the number of farms and cattle has greatly increased, and 
the latter are eating off the grass much closer than formerly, thus 
preventing the ripening of the seeds, I notice that the Agricultural 
Ant is placing its cities along the turn-rows in the fields, walks 
in gardens, inside about the gates, &c., where they can cultivate 
their farms without molestation from the cattle. 

“ There can be no doubt that the particular species of grain- 
bearing grass mentioned above is intentionally planted. In 
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farmer-like manner the ground upon which it stands is carefully 
divested of all other grasses and weeds during the time it is 
growing. When it is ripe, the grain is taken care of, the dry 
stubble cut away and carried off, the paved area being left 
unencumbered until the ensuing autumn, when the same " ant- 
rice ^ reappears within the same circle, and receives the same 
agricultural attention as was bestowed upon the previous crop — 
and so on, year after year, as I know to be the case, in all situa- 
tions where the Ants’ settlements are protected from gramini- 
vorous animals/* 

After receiving this account, Mr. Darwin wrote to Dr. Lincccum, 
asking him whether he thought that the Ants planted seed for 
the next year s crop, and received the following answer : “ I 
have not tlie sliglitest doubt of it. And, my conclusions have not 
been arrived at from hasty or careless observation, nor from 
secdng the Ants do sometliing that looked a little like it, and 
then guessing the results. I have at all times watched the same 
ant-cities during the last twelve years, and T know that what 1 
stated in my former letter is true. I visited the same cities 
yesterday, and found the crop of ant-rice growing finely, and 
exhibiting also the signs of high cultivation, and not a blade of 
any other kind of grass or seed was to be seen within twelve 
inclics of the circular row of ant-rice.” 
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Fishes as architects — The Sticklebacks and their general habits— Tlic Fresh- 
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Form and materials of the nest — Use of the nest — Caiinihalistic propensities — 
The Ftfteen-Stined Stickleback, and its form — Its curious nest — Mr. 
Couch's description of a nest in a ro])tj's end — Fishes of Guiana — The IIassar 
or Hardback, aud ha place in zoology — Nest of tlio Hassar— Parental watch- 
fulness — Singular position of the nest— Habits of the IIassar. 


As a mle, Fishes display but little architectural genius, tlicir 
anatomical construction debarring them from raising any but 
the simplest edifice. A fish has but one tool, its mouth, and 
oven this instrument is of yery limited capacity. Still, although 
the nest which a fish can make is necessarily of a slight and 
rude character, there are some members of that class which 
construct homes which deserve the name. 

The best instances of architecture among the Fishes are those 
which are produced by the Sticklebacks (Gastcrosteus), those 
well-known little beings whose spiny bodies, brilliant colours, 
and dashing courage make them such favourites with all wlio 
study nature. There are several species of British Sticklebacks, 
but as the fresh-water species all make their nests in a very 
similar manner, there will be no need of describing eo-cli species 
separately. 

These fishes make their nests of the delicate vfjgctatiori that 
is found in fresh water, and will carry materials from some little 
distance in order to complete the home. They do not, however, 
range to any great extent, because they would intrude upon the 
preserve of some other fish, and be ruthlessly driven away. 

When the male Stickleback has fixed upon a spot for his 
nest, he seems to consider a certain area around as his own 
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especial property, and will not suffer any other fish to intrude 
within its limits. His boldness is astonishing, for he will dash 
at a fish of ten times his size, and, by dint of his fierce onset and 
his bristling spears, drive the enemy away. Even if a stick be 
placed within the sacred circle, he will dart at it, repeating the 
assault as often as the stick may trespass upon his domains. 
Within this limit, therefore, he must seek materials for his nest, 
as he can hardly move for six inches beyond it without intruding 
upon the grounds of another fish. This right of possession only 
seems to extend along the banks and a few inches outwards, the 
centre of the stream cr ditch being common property. Along 
the bank, however, where vegetation is most luxuriant, there is 
scarcely a foot of space that is not occupied by some Stickle- 
back, and jealously guarded by him. 

Although the nests of the Stickleback are plentiful enough, 
they are not so familiar to the public as might be expected, 
principally because they are very inconspicuous, and few of the 
uninitiated would know what they were, even if they were pointed 
out. Being of such very delicate materials, and but loosely 
hung together, they will not retain their form when they are 
removed from the water, but fall together in an uiidistinguish- 
able mass, like a coil of tangled thread that had been soaked in 
water for a few weeks. 

The materials of which the nest is made are extremely vari- 
able, but they arc always constructed so as to harmonize with 
the surrounding objects, and thus to escape ordinary obser- 
vation. Sometimes it is made of bits of grass which have been 
blown into the river, sometimes of straws, and sometimes of 
growing plants. Tlie object of the nest is evident enough, when 
the habits of the Stickleback are considered. As is the case 
with many other fish, there are no more determined destroyers 
of Stickleback eggs than the Sticklebacks themselves, and the 
nests are evidently constructed for the purpose of affording a 
resting-place for the eggs until they are hatched. If a few of 
these nests be removed from the water in a net, and the eggs 
thrown into the stream, the Sticklebacks rush at them from all 
sides, and fight for them like boys scrambling for halfpence. 
The eggs are very small, barely the size of dust-shot, and are- 
yellow when first placed in the nest, but deepen in colour as 
they approach maturity. 
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There is a well-known marine species of this group, called 
the Fifteen-Spined Stickleback {Qastoi'ostms spinacMa),v^\(mg- 
bodied, long-snouted fish, with a slightly projecting lower jaw, 
and a row of fifteen short and sharp spines along the back. 
This creature makes its nest of the smaller algae, such as the 
corallines, and the delicate green and purple seaweeds which 
fringe our coasts. 

Sometimes, indeed, it becomes rather eccentric in its archi- 
tecture, and builds in very curious situations. Mr. Concli, the 
well-known ichthyologist, mentions a case where a pair of 
Sticldebacks had made their nest “ in the loose end of a rope, 
from which the separated strands hung out about a yard from the 
surface, over a depth of four or five fathoms, and to which the 
materials could only have been brought, of course in the mouth 
of the fish, from the distance of about thirty feet. Tliey were 
formed of the usual aggregation of the finer soils of green and red 
seaweed, but they were so matted together in the liollow formed 
by the untwisted strands of tlie roj>e, that the mass constitutiul 
ail oblong ball of nearly the size of the fist, in which had been 
deposited the scattered assemblage of spawn, and which was 
bound into shape with a thread of animal substance, which 
was passed through and through in various directions, while the 
rope itself formed an outside covering to the wliolc.” 

This is not the only fish that is knorru to construct a nest. 

In the fresh waters of tropical America there is a genus of 
fish belonging to the Siluridai, and named Callichthys, from the 
l)cauty of the species. The fishes of this genus have four very 
long barbiilcs hanging fi’oin the upper lip and pointing backwards, 
and are all mailed except part of the belly. Their general colour 
is green-brown, and they do not reach to any great size, eight 
indies being their usual length. They are generally veiy fat, 
and are much valued by the natives of Guiana, who live so 
much upon fish. The native name for this fish is Hassab, and 
the European residents call it the Habdback, in allusion to its 
coat of shining mail. 

To the naturalist, however, the chief point of interest in these 
fish is the fact that they are in the habit of constructing nests 
which are quite as well formed as tliose of the stickleback, and 
are made of grass-blades, straws, and leaves. These nests' are 
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Veiy plentiful in the little muddy streamlets that intersect the 
sugar marshes, so that the habits of the. fish can be easily 
watched. The parent fish is very jealous of the eggs, and waits 
near them until\they are hatched, and the young family com- 
mitted to the water. The natives are well aware of this habit, 
and catch the fish readily by insinuating a net or even a basket 
under the water near a nest, and then raising it quickly, when 
the parent fish is mostly found in the net. 

Perhaps the most curious part of the economy of this fish is 
the fact that the nest is not placed in the water, but in a muddy 
hole just above the surface. This habit, however, accords with 
the qualities of the fish, which is remarkably independent of 
water, and can travel over land from one pond to another, led 
by some mysterious instinct, which we of higher powers cannot 
comprehend During the dry season the Hassar is in the habit 
of bun'owing into the mud, and there residing until tlie welcorac 
rain sets it free. Those who know the customs of the fish are 
therefore able to procure it at almost any period of the year, 
digging for it in the dry season, and fishing for it in the wet 
months. 
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INVERTEBRATES. 

A Pool and its wonders — ^The Water Spider — Its sub-aquatic nest— Conveyance 
of air to the nest — The diving-bell anticipated— Character of the air in the 
nest — Mr. Bell’s experiments upon the Spider — Life of the Water Spider — The 
Hydraciina — The Caddis Flies and their characteristics— Sub-aquatic lioines 
of the Larva— Singular varieties of form and material — Life of a Caddis — Do- 
scri})tion of nests in my own collection — Fixed cases, and modification of Larva 
— Singular materials for nest-building — Corals and their general history — The 
Coral of commerce — Development and extension of the Coral — How fresh 
colonies are founded — Various Corals and their growth — Submarine tnbo- 
inakers — The Serpulas and their general habits — The Operculum of the 
Scrpula — The Teretjell^ and their submarine houses — The Caddis Shrimp — 
Remarkable analogy. 

When I was a very little boy, I was accustomed to spend inucli 
time on the hanks of the CherweU, and used to amuse myself 
by watching the various inhabitants of the water. Animal life 
is very abundant in that pleasant little river, and there was oni'. 
favourite nook where a branch of a weeping- willow projected 
horizontally, and afforded a seat over the dark deep pool, one 
side of which was abrupt and tlie otlier sloping. 

Here the merry gyrini ran their ceaseless rounds, and the water- 
boatmen rowed themselves in fitful jerks, or lay resting in a 
contemplative manner on their oars. Now and then an unlucky 
insect would fall from the tree into the water, and tlien uprose 
from the dark depth a pair of dull eyes and a gaping mouth, 
and then, with a glitter as of polished silver, the dace would 
disappear with its prey. In the shelving part of the pool the 
caddis-worms moved slowly along, while the great dyticus beetle 
would rise at intervals to the surface, jerk the end of his tail 
into the air, and then dive below to the muddy bottom. This 
spot was much favoured by the nursemaid, for she had no trouble 
in watching me, as long as I could sit on the branch and look into 
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tlte water. True, I might have fallen into the river, but I never 
did ; and even had that accident occurred, it would have wrought 
no harm, except wet clothes, for I could swim nearly as well as 
the water-insects themselves. 

Close under the bank lived some creatures which always 
interested me greatly. Spiders they certainly were, but they 
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appeared to have the habits of the water-beetle — coming slowly 
to the surface of the water, giving a kind of flirt in the air, and 
then disappearing into the depths, looking like balls of shining 
silver as they sank down. I had been familiar with these 
creatures for years before I met with them in some book, and 
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learned thut they were known under the name of Water 
SP iDfiit {Argyrondra aqmtica}, 

This Spider is a most curious and interesting creature, because 
it affords an example of an animal which breathes atmospheric 
air constructing a home beneath the water, and filling it with 
the air needful for respiration. 

The sub-aquatic cell of the Water Spider may be found in 
many rirers and ditches, where the water does not run very 
swiftly. It is made of silk, as is the case with all spiders' nests, 
and is generally egg-shaped, having an opening below. This ecll 
is filled with air ; and if the Spider be kept in a glass vessel, 
it may be seen reposing in the cell, with its head downwards, 
after the manner of its tribe. The precise analogy between 
this nest and the diving-bell of the present day is too obvious 
to need a detailed account. How the air is introduced into the 
cell is a problem that was for some time unsolved. The reader 
is probably aware that the bubbles of air which are to be seen 
on sub-aquatic plants are almost entirely composed of oxygen 
gas, which is exuded from the plant, and which is so important 
an agent in purifying the water. Some zoologists thought ihjit 
the air which is found in the cell of the Water Sjuder was 
nothing but oxygen that had been exuded from the idant upon 
which the nest was fixed, and that it had been intercepted in 
its passage to the surface. In order to set the question at ujst, 
Mr. Bell, the well-known naturalist, instituUjd a series of ex- 
periments upon the Spider, and communicated the results to tlic 
Linncan Society. The experiments were made in 1856, and 
Mr. Bell's remarks are as follows : — 

No. 1. Placed in an upright cylindrical vessel of water, in 
which was a rootless plant of Stratiotes, on the afternoon of 
November 14. By the morning it had constructed a very perfect 
oval cell, filled with air, about the size of an acorn. In this it 
has remained stationary up to the present time. 

“No. 2. Ufov. 15. In another vessel, also furnished with 
Stratiotes, I placed six Argyronetrse. The one now referred to 
began to weave its beautiful web about five o’clock in the after- 
noon. After much preliminary preparation, it ascended to the 
surface, and obtained a bubble of air, with which it immediately 
and quickly descended, and the bubble w^as disengaged from the 
body, and left in connexion with the web. As the nest was. 
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on one side^ in contact with the glass, inclosed in an angle 
fonned by two leaves of tlie Stratiotes, I could easily observe 
all its movements. Presently it ascended again and brought 
down another bubble, which was similarly deposited. 

‘'In this way, no less than fourteen journeys were performed, 
sometimes two or three very quickly one after another ; at other 
times with a considerable interval between them, during which 
time the little animal was employed in extending and giving 
shape to the beautibil transparent bell, getting into it, pushing 
it out at one place, and amending it at another, and strengthening 
its attachments to the supports. At length it seemed to be 
satisfied with its dimensions, when it crept into it and settled 
itself to rest with the head downwards. The cell was now the 
size and nearly the form of half an acorn cut transversely, the 
smaller and rounded part being u 2 >i>ermost. 

“No. 3. The only difierence between the movements of this 
and the former was, that it was rather quicker in forming its 
cell. In neither vessel was there a single bubble of oxygen 
evolved by the plant. 

“ The manner in which the animal possesses itself of the bubble 
of air is very curious, and as far as I know, has never been 
exactly described. It ascends to the surfiice slowly, assisted by 
a thread attached to the leaf or other support below and to the 
surface of the water. As soon as it comes near the surface, it 
turns with the extremity of the abdomen upwards, and exposes 
a portion of the body to the air for an instant, then with a jerk 
it snatches, as it were, a bubble of air, which is not only attached 
to the hairs which cover the abdomen, but is held on by the 
two hinder legs, which are crossed at an acute angle near their 
extremity, this crossing of the legs taking place at the instant the 
bubble is seized. The little creature then descends more rapidly 
and regains its cell, always by the same route, turns the abdomen 
within it, and disengages the bubble. 

“ No. 4. Several of them, when I received them, had the hair 
on the abdomen wetted, and I placed them on some blotting- 
paper until they were dry. On returning them to the water, 
two remained underneath a lloating piece of cork, and the hair, 
being now dry, retained the pellicle of air which is ordinarily 
observed. One of the two came out of the water, attached the 
cork to the glass, and wove a web against the latter, against 
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which it rested about a quarter of an inch above tlio surface 
of the water. After remaining there about two days, it re- 
sumed its aquatic habits, and, like all others, formed its winter 
habitation.” 

Water Spiders are now familiar to us on account of the wide- 
spread fashion for aquaria, but so thoroughly have the ditches 
and streams been ransacked by professional dealers, that the 
creature has become quite rare in spots where it was once 
plentiful. 

The Water Spider places her eggs in this cell, spinning a saucer- 
shaped cocoon, and fixing it against the inner side of the cell 
and near the top. In this cocoon are about a hundrcul eggs, of a 
spherical shape, and very small. Tlic cell is a true home for the 
spider, which passes its earliest days under the water, and when 
it is strong enough to construct a sub-aquatic home for itself, 
brings its prey to the cell l)efore eating it. 

The colour of the Water S[)idcr is brown, witli a greyish suifaco 
caused by the tliick growth of hair wliicli covers the body, and 
with a very sliglit tinge of red on the ccphalothorax. Tbo 
reader must not confound this crealure with another Arachnid 
that is sometimes called the Water Spider [HydracJi.na erventa), 
ami is of a bright scarlet colour, with a peculiar vedvety 
surface. 

There is an order of insects wdiich is especially dear to anglers ; 
not so much to fly-fishers, as to those who like to sit and look at 
a float for several consecutive hours. This order is scientifically 
termed Triciioptera, or ITair-winged insec^ts, and the various 
species of which it is composed are classed together under the 
familiar title of Caddis Flies. 

These insects may always be known by the peculiar leathery 
aspect of the body, and by the coating of hair with wliicli the 
wings are covered, the long hairs being spread over the whol(3 
surface, and standing boldly out like a fringe round tlic edge. 
They all have long and slender antenn®, and in some genera, 
such as Mystacida, these organs are nearly three times as long 
as the head and body, reminding the observer of the lovely Japan 
moths (Adelse) whose delicate antennae wave and glitter in the 
sunbeams like stray threads of spider’s web. For the perfect 
insect the angler cares comparatively little. Imitations in hair, 
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feather, and silk are useful to the fly-fisher, and are known to 
anglers by the eccentric nomenclature by which such imitations 
are called. It is the larva in which the angler delights, and it 
is chiefly of the larva that our present description will treat 

We will now trace the life of the Caddis Fly from the egg to 
the perfect insect 

In the breeding season, the female may be observed to carry 
about with her a double bundle of little greenish eggs, probably in 
order to expose them for a certain time to the warm sunbeams 
before they are immersed in the water. This curious bundle is 
a long oval in shape, and is bent sharply in the middle, its ex- 
tremities being attached to the abdomen of the insect. When her 
instinct tells her of the proper time, she proceeds to the water, 
and attaches the eggs to the leaf of some aquatic plant, often 
crawling down the stem for several inches. The Caddis Fly is 
quite at home on the water, and, unlike the dragon flies, wliich 
are quite helpless when immersed, can run on the surface with 
considemble speed, and on occasion can swim below the surface 
with scarcely less rapidity. 

They may often be observed in the act of running on the 
water, and while they are thus employed, they often fall victims 
to some hungry fish, which is attracted by the circling ripples 
occasioned by the movement of the limbs. Fly-fishers, who are 
acquainted with the habits of fishes and insects, take advantage 
of their knowledge, and by causing their imitation Caddis Fly 
to ripple over the surface, or even to sink beneath it, like tlie 
veritable insect, delude the unsuspecting fish into swallowing a 
hook instead of a fly. 

In process of time the eggs are hatched, and the young larvae 
then proceed to construct houses in wliich they can dwell. These 
houses are formed of various materials and are of various shapes, 
and, indeed, not only does each species have its own particular 
Ibi m of house, but there is considerable variety even in the houses 
of a single species. In the accompanying illustration are shown 
a number of the nests formed by the Caddis Fly in its larval 
state, togetlier with the perfect insects. All the figures have been 
drawn from actual specimens, some of which are in the British 
Museum, and others in my own collection. The materials of 
which the nest is made, depend greatly on the locality in which 
the insect is hatched, and in a rather large series of Caddis 
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nests now before me, there are some very remarkable instances 
of the manner in which the insect has been obliged to adapt 
itself to circumstances. The most common style of case is that 
which is composed of a number of sticks and grass stems laid 
longitudinally upon each other like the fasces of the Eoman 
consuls. Of these I have specimens of various sizes and shapes, 
some being barely half an inch long, while others measure four 



times that length, the sticks being sometimes placed so irregu- 
larly, that the homo of the architect is not easily seen. 
creatures are not at all particular about the straightness of the 
sticks, but take them of any degrees of curvature, as in one of 
the examples represented in the illustration, where the stick is 
not only cuived, but has a large bud at the end. 



HOMES WITHOUT HANDS. 


384 

Another case is made of the hollow stem of some plant, 
apparently that of a hemlock, to which are attached a few slips 
of bark from the plants. Next comes a series of cases in which 
the Caddis larva has contrived to secure a great number of 
cylindrical grass stems and arranged them transversely in several 
sets, making one set cross the other so as to leave a central space, 
in which the little architect can live. One or two cases are 
made wholly of bark, apparently the cuticle of the common reed, 
a plant which is very common in the Cherwell, whence the cases 
were taken. In all probability these strips of cuticle have been 
dropped into the river by the water rats while feeding on the 
reeds. 

Several cases are made entirely of leaves, mostly taken from 
the white-thorn, which grows in great quantities along the banks 
of the above-mentioned river. Then, there are cases which are 
equally composed of sticks and leaves, these materials generally 
occupying opposite ends of the case. There is another series of 
cases made up of fine grass, apparently the d^is of hay which 
had been blown into the water during the summer, and having 
the materials laid across each other like the needles of a stocking- 
knitter. Most of these cases are balanced by a stone. 

Next come a number of cases which are composed of small 
shells, those of the Planorbis being the most common, and 
having among them a few specimens of the Limnsea, or pond- 
snail, and many separate valves and perfect shells of the fresh- 
water mussel. The Caddis larva is an incorrigible kidnapper, 
seizing on any st 11 that may suit its purpose, without troubling 
itself about the inhabitant. It is quite a common occurrence 
to find four or five living specimens of the Planorbis and 
Limna3a affixed to the case of a Caddis larva, and to see the 
inhabitants adhering to the plants and endeavouring to proceed 
in one direction while the Caddis is trying to walk in another, 
tlius recalling the well-known episode of the Tartar and his 
captor. In these cases the cylindrical body is made of sand and 
small fragments of shells bound together with a waterproof 
cement, and the shells are attached by their flat sides to the 
exterior. 

There are also several cases which are made entirely of sand 
cemented together, some being cylindrical and others tapering to 
a point, like an elephant’s tusk. There are also examples of 
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mixed structures, where the Caddis lias combined shells witli the 
leal* and twig cases, and in one of these instances, tlie little 
architect has bent back the valves of a small mussel, and fastened 
them back to back on its house. Beside these, there are one 
or two very eccentric forms, where the Caddis has chosen some 
objects which are not often seen in such a position. The seed- 
vessels of the elm are tolerably common, but I have several 
specimens where the Caddis has taken the operculum of a dead 
Pond-snail and fastened it to the case ; and there is an example 
where the chrysalis of some moth, apparently belonging to the 
genus Porthesia, has been blown into the water from a tree over- 
hanging the stream, and seized upon by a Caddis as an unique 
ornament for its house. These latter examples were found in a 
stream in Wiltshire, and the tusk-like sand-cases were found in 
a disused stone quarry in the same county. 

Various experiments have been tried upon the larva of the 
Caddis, in order to see its mode of building. A lady, Miss 
Smee, has been very successful in this pursuit, and lias forced 
the Caddis larv(e to build their nests of the most extraordinary 
subtanccs, such as gold-dust, crushed glass, and other substances. 
They would not, howcvoi*, use beads, or anything where the 
surface was smooth and polished. 

In this remarkable sub-aquatic home the Caddis larva lives in 
tolerable security, for the head and front of the body arc clothed 
in horny mail, and the soft, white abdomen is protected by the 
case. The food of the Caddis is generally of a vegetable nature, 
though there are one or two species which live partly, if not 
entirely, on animal food. When the larva has lived for its full 
pei’iod, and is about to change into the pupal condition, it closes 
the aperture of its case with a very strong net, having rather 
large meshes, and lies securely therein until it is about to change 
into the winged state. It then bites its way through the net 
with a pair of strong mandibles, comes to the surface of the 
water, breaks from its pupal envelope, and shortly takes to flight. 
The larger species crawl up the stems of aquatic plants before 
leaving the pux)al skin, but the smaller merely stand on the cast 
skin, which floats raft-like on the water. 

There are one or two species whose cases are not movable, 
but are fixed to the spot whereon they were made. In order, 
therefore, to compensate for the immobility of the case, the 
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larva has a much larger range of movement. In the ordinary 
species, the creature holds itself to the extremity of the case by 
means of hooks at the end of its body, whicli can grasp with 
some force, as any one knows who has pulled a Caddis larva 
out of its house. But when the case is fixed, the abdominal 
claspers of the larva are attached to a pair of long foot-stalks, 
sf) that the creature can extend its body to some distance from 
the entrance of the tube. 


We now turn to the warmer seas, and shall there find some 
most magnificent examples of subaquatic homes. 

Our first examples of these will be the wonderful creatures 
which are classed together under the general term of Corals, 
and which are so familiar to us either in a manufactured state 
or as ornaments for the drawing-room. How vast are their sub- 
marine labours is evident from the enormous Coral-reefs ” 
which they raise, and which form great islands whereon an 
army can live, and inlets wherein a fleet can ride securely at 
anchor. 

Before proceeding further in the history of the Coral and its 
submarine homo, we will see how it extends itself with sucli 
wonderful rapidity, and what is the process that enables fresh 
colonies to establish themselves, and existing colonies to spread 
themselves — both these operations being conducted on different 
principles. 

How the Cural grows is a problem which was unsolved until 
a comparatively late period. Hot only were naturalists ignorant 
of its development, but they did not even know in what king- 
dom to place it, whether vegetable or mineral. Opinions were 
long divided on this point, the men of greatest reputation in- 
clining to the belief that it was mineral, while a very few 
thought that it must be vegetable, and that the flower-like l ays of 
the polype were veritable submarine blossoms. But when a more 
careful obsei-ver announced that the Coral was really the produc- 
tion of an animal, both jiurtics united in ridiculing his theory, 
and for a while the animal origin of Coral was put aside by 
the scientific world. Truth, however, prevailed, as it always 
will do, sooner or later, and every one no\r-a-days knows that 
Coral is the production of animated beings. 
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Still, although the general fact is known, its details are not so 
familiar. 

In the active season of Coral life, that is, from May to August 
or September, millions of young Corals are launched into the 
world. When they first pass into the sea from the mouth of their 
parent, they are tiny flask-shaped beings, covered with minute 
cilia, by means of which they can pass through the water with 
some rapidity. They have a kind of mouth at the small end, 
which corresponds to the neck of the flask, and it is a curious 
fact that they always swim with the laige end forwards. 

After a time they change their shape, elongating until they 
look like little white worms, but still moving about after the same 
fashion. They pass some time in this phase of existence, and 
then settle down upon some fixed object, such as a rock, and 
adhere to it by the enlarged base. Scarcely have they done so 
than they again alter their shape, and assume a form so different 
that no one who was not acquainted with the little creatures 
could recognise tliem. Instead of being long and worm-like, 
they now contract themselves in length, while they proportion- 
ately increase in width, and look something like an echinus, or 
sea-urchin. 

It is a curious fact, that up to this time they have passed 
through four stages, and in each stage they change in lengtli. 
Before they issue from the parent, they are nearly spherical, but 
when they pass into the sea they assume the flask-like shape. 
They next elongate themselves considerably, and then suddenly 
become even shorter than their width. 

Ill this fourth stage, the mouth is surrounded by eight little 
cushion-like projections, which soon sprout into the beautiful 
IVinged tentacles wliich give to the animal so flower-like an 
a])pearancc. 

When it has arrived at this stage of existence, the young 
(k)ral begins to develop some new and remarkable powers. From 
various parts of the body spring little jirojections, which soon 
exhibit an orifice like the mouth of the original Coral, and in a 
short time, this aperture is surrounded with cushions, which 
are developed into tentacles as before. As soon as it comes to 
maturity, each of these supplementary Corals puts forth similar 
buds, so that the increase is wonderfully rapid, even by “ gemma- 
nation,” as this mode of multiplication is called, not to mention 

0 c 2 
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the vast numbers of new settlements that are made by the young 
which are poured from the mouth. 

Although we have now learned the method by which the 
Coral animals are reproduced, we have not ascertained how the 
solid, stony substance which wo call Coral is fohned, nor the 
precise connexion which exists between the animal and the Coral. 

If the reader will take up a branch of the ordinary Coral of 
commerce, he wiU see that it is slightly grooved or fliited 
throughout its extent, and that its surface is studded with little 
projections having star-like discs. Now, if this piece of Coral 
could be again clothed with the living creature by which it was 
deposited, we should see a beautiful and a wonderful sight. 
Next to the stony core lie a series of longitudinal vessels, each 
vessel corresponding with a groove, and above them lies a con- 
fused mass of in-egular vessels communicating with each other. 
At intervals there arise the lovely flowerets of the Coral, the 
bodies being bright rose-colour, and their arms pure white. 
These arms or tentacles are in ceaseless motion, and the aspect 
of a laige and healthy branch of coral is imposingly beautiful. 

Ihe animal has the power of depositing certain minute cal- 
careous particles, commonly called spicules, which are always of 
remarkable forms, and are difierent in the various species of 
coral In the common red Coral, they are nearly cylindrical 
an armed with projecting knobs covered with angular spikes' 
Ihese spicules are then bound together by a red cement, and 
thus the Coral is fonned, the fluted branches being deposited 
under the lougitudmal vessels, and the raised projections under 
the flowerets of the polype. To see the Coral in fuU vigour it is 
TpTTf it grows, as it dies almost im- 

ti"® ^'^ter, and even if trans- 
ferred wi^ great care to a vessel, is sure to die in a veiw short 
timft After death, the whole of the bark dries up anT fades 
away, so that it crumbles into powder at a touch,^;nrcan be 
removed by merely rubbing the Coral between the Lgers 

of the more curious species of Corals and Madrepores 
are to be seen upon the laige illustration, which r^nra 
portion of sea-bed beset with these beautiM soolS 
In the upper left hand comer is the common to Coeai. of 
rtid. bee. ^ 
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centre is a clustered branch of the White Cobal, which is so 
much used as a drawing-room ornament when placed under a 
glass shade. In tlie upper right-lmnd corner may be seen a 
singular group of zoophytes with curved sterns and flower-like 
heads. This is the Green Clavellaria {Glavcllaria viridis), 
one of the most striking examples of the genus. 

The Green Clavellaria is very common on the Isle of Vanikoro, 
and is found in tolerably large masses, adhering to rocks, madre- 
pores and similar substances. All the Clavellarias are of some- 
what similar shape, though variable in size and colour, and may 
be recognised by several conspicuous characteristics. The tubes 
are nearly cylindrical, but tapering, as shown in the illustration, 
and forming a footstalk, which is more or less bent. 

Tlie texture is somewhat leathery, and is strengthened by 
innumerable spicules of a calcareous nature, which are agglome- 
rated together in bundles. These spicules are too small to bo 
distinguished exc(^pt by the microscope ; but under a tolerably 
high power, they are seen to l>e long and s]) indie-shaped, sharp 
at both ends, and being eucivcled with little r()un(U‘,d knobs, set 
in regular rows. These tubes arc always placed very closely 
together, but do not adhere to each other, their grooved surfaces 
])eiiig always distinct. 

The animal by which this tul)e is formed is a very pretty one, 
cylindrical, with eight radiating tentacles of a violet grey. The 
colour of th(i tube is green for the upper half, and then cluaiiges 
to brown, so that the contrast of the two colours is very decided. 
The average IciigUi of the tube is two inches. 

There arc several other species of Clavellaria, among which 
may be noticed the Violet Clavellaria (Clavellaria violacca). 
This is a much smaller species, but is coloured in a more bold 
and decided manner. In this creature the tubes arc dark violet, 
and the tentacles are bright yellow. They do not, however, 
project from the tube as boldly as those of the preceding species, 
but only just show their tips above the entrance, withdrawing 
them smartly on the least alarm. As they retn^at, they slightly 
contract the orifice, their bodies being fastened to the inside of 
the tube. 

Towards the centre of the illustration, and on the right-hand 
side, may be seen a remarkable trcc-likc object, covered wifn 
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long, tendriUike appendages, each tipped with a radiating 
beard This zoophyte is known by the title of Xenia elongata 
and on account of its singular form, is a very conspicuous 
species. 

Examples of this genus are spread over many of the hotter 
parts of the world, some being found in the Ked Sea, and all 
notable for the remarkable form of the animal and its submarine 
home. The present species has been chosen more for the singu- 
larity of its form, than the beauty of its colours, which cannot 
be expressed in the simple black and white of a woodcut. Some 
species of this genus have the star-like tentacles coloured with 
blue of various shades, some with rose, and some with lilac, and as 
in many cases the expanded tentacles are an inch in diameter, the 
effect of a large mass of these animals in full health is very fine. 

Except, however, in their native state, they never can be seen 
in full health, their constitutions being so delicate that they cannot 
endure removal from the spot whereon they were developed. If 
removed from the water, they immediately shrink to half their 
size, and do not assume their former dimensions, no matter how 
carefully they are tended. The present species is found on the 
shores of the Feejee Islands, and in form is certainly the most 
singular of its genus, the enormously long and slender body at 
once distinguishing it from any other species. Its colour is 
simple brown, and the diameter of the tentacles is rather more 
than three-quarters of an inch. 

In the left-hand lower corner of the illustration is a curious 
globular object, covered with circular and radiated marks, and 
having a number of flower-headed projections upon the top. 
This is the Green Astetea {AstrceaM'Hdis), one of the finest 
examples of a singular and beautiful group of zoophytes. In 
this genus the animals arc shaj)ed something like the well-known 
sea anemone, and rather short, having a great number of very 
small tentacles, which are gathered round a central mouth. The 
cups which these animals form, and in which they live, are 
rather deep and conical, and their inner surfaces are corrugated 
into a number of thin walls with beautifully serrated edges. 

The animal is rather oddly formed. The body is not quite 
cylindrical, but is broader at the base than at the top, and is 
deeply ridged with circular furrows, so that it looks very like the 
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well-known glass bottles wliicb are used for holding salad dress- 
ing, and wliicli make up for lack of contents by profusion of 
glass. In the very centre of the top is placed the mouth, and 
round it are grouped a vast number of little tentacles that radiate 
like the llowerets of a daisy or dandelion. In the present species 
the animal is about half an inch in length, and the animals are 
clustered together in masses that are often as large as tlie fist. 
They are nithcr variable in shape, but arc always more or less 
globular. 

The colour of this species is simple and pleasing. Tlic body 
of the animal is pale grey-blue, and the tentacles are bright 
green, so that when a number of the animals are simultaneously 
protruding themselves, the general effect is very striking. Tliese 
zoophytes are able to retract themselves almost wliolly within 
their houses, so tliat nothing is visible except that round the 
mouth there is a small green circle, which is formed by tlie pro- 
jecting tips of the tentacles. This species is found at Vjinikoro. 

Tliere arc many species of Astnea, all very ])retty, and some 
(piitc beautiful. Among the most conspicuous are the Aunormal 
Astr^^A (Aslroca aMiia)^ in which the mouth is scarh^t and the 
i-(‘niacl(js y(dlow ; the Anana AsTUi^SA {AMrma anaiias)^ where 
the tentacles are yellowy but the mouth white; and the Chocolate 
Astr^i^a {Aslrcva fusco-viridih), when the mouth is green, sur- 
rounded with a broad chocolate border, and the tcntachis are 
white. 

In the left centre of the illustration is seen a group of that 
most beautiful zoophyte which is known as the Hed Orcan-iupe 
Coral {TuUpora rubeola [or syringa']). 

This handsome zoophyte is found chiefly off Carteret, in Ntjw 
Ireland, and is grouped together in masses that are often many 
yards in diameter. It is usually found in .about two or three 
feet of Avater, but is sometimes placed so high that at very low 
tides it is laid bare by the receding waters. 

The animal which forms this wonderful tubing is cylindrical, 
and the tentacles are pinkish, not possessing the brilliant red of 
the tubes, and in its native state, the animals envelop so com- 
pletely the upper part of the general mass, that the bright red 
head is not perceptible. The coral masses are very fragile, and 
will not bear the pressure of the human foot, crumbling bfmeath 
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the tread as if they were made of sugar. The tubes are beauti- 
fully cylindrical, and do not adhere to each other, being kept 
asunder by partitions, which precisely resemble the boards 
through which the pipes of an organ are passed. 

They are^very thin, though hard, and a rough pressure of the 
hand will always damage them. My own specimen is now sadly 
shorn of its original fair dimensions, at least half of its tubes 
having been broken away by the rude grasp of servants’ hands, 
just as my best specimens of the paper nautilus and otlier fragile 
curiosities were damaged before I learned to put them under 
lock and key. 

The animal is not a large one, its length being scarcely greatijr 
than that of the distance from one partition to another. The 
arrangement of the tubes and tlie partitions looks very compli- 
cated, but is, in fact, simple enough. The animal s(‘.ci*etes around 
itself the calcareous substance which forms the tube, but when 
it has reached to its full extent, it is obliged to leave ilte cylin- 
drical home in which it had resided. The jiartition is tben 
secreted by the edge of the mantle, or membrane by which the 
creature is attached to its tube, and the zoophyte then begins 
another tube immediately above tliat which it has quitted. 

Sometimes there is a kind of floor that separates the upi»er 
tub(i from the lower, Imt it is extremely thin, so that a tolerahly 
stout bristle can be pushed through it. The partition is at least 
twice as strong as the tubes, which are scarcely thicker tlnin tlui 
paper on which this account is printed, and is not solid, but 
])crforatcd with holes just like the machine-made bricks whi(di 
have lately come into Use. In my own specimen there is a 
curious proof of the abundance of submarine animal life. Tlie 
group of Organ -pipe Coral has enveloped a piece of White Coral, 
and has shown a remarkable instance of the manner in which 
beings so low in the scale of nature can accommodate them- 
selves to circumstances. As if conscious that the coral formed 
an obstacle which they could not pass in a direct line, they 
ceased from tube-building when they arrived wdthin a little 
distance of the coral, and threw up a partition vertically instead 
of horizontally, so as to envelop the greater part of the coral 
with the red calcareous substance. Having done so, they then 
made a new foundation upon the coral, and built a fresli series 
of tubes, so that when viewed from above, tlie scries of tubes 
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quite uninterrupted, and no one would imagine that any (?x- 
traneous substance had intruded into the mass. 

The tubes themselves have formed the basis of other sub- 
marine habitations, for a moderate magnifying-glass shows tliat 
sundry molluscs and inolluscoids have soltled down upon tlieir 
exterior, while the white serpentine tubes which creep among 
the perpendicular pillars, show that the serpuhe and other tube- 
making creatures have taken up their residenct^ in so well pro- 
tected a spot. 
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At the bottom of the sea there arc a vast number of won- 
derful and interesting animals that are known to naturalists 
as Tnhicolous Anndvhs, i.c. Tube-inhabiting Worms. Tljc.se 
creatures are true architects, not inliabiting the tubes which 
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have been constimcted by other creatures, but making them 
gradually, and in some instances, getting together sand, stones, 
mud, shells, and other objects, which they use as materials 
for their homes. We may call the caddis grubs, which have 
recently been described, tlie tubicolous larvae of fresh water, and 
very curious are the habitations which they construct. In salt 
water, however, there is much more variety than in ponds and 
rivers, and the tubicola) arc many and diversified. 

We will begin with those which are most plentiful, and which 
are best known, because the hardness of their tubes causes them 
to be preserved long after the inhabitants have perished. If the 
reader should happen to have used a dredge, or a trawl, he must 
have brought to the surface great numbers of white shelly tubes, 
some of them being nearly triangular, and adhering by their 
whole length to a stone or a shell, and others nearly cylindrical, 
and rearing themselves from the stone after the first half-inch 
or so. 

These ai‘C the work of a curious worm, called by LinneXms the 
Seupula, on account of the serpentine manner in which its tubii 
is formed. There arc many species of Serpula, and some of tlu', 
moi*e conspicuous among them will be mentioned. 

The Sci*pula bedongs to the Annelidm, or Kinged animals, a 
very large group, which includes the earthworm, the leech, tlie 
nereis, and many other well-known creatun'S, all of wliich 
have the body composed of a great number of rings, and are 
destitute of true feet. They breatlie eitlier through the skin, 
by sacs, or by gills, and in the present genus, the resi)iration is 
by means oi* gills, which arc always delicate and elegant in form, 
and mostly brilliant in colour. The body of the Serjmla is com- 
paratively short, the tube being frequently six or ten times as long 
as the animal which made it, and in consequence the Serpula 
possesses a deep and safe retreat, into which it can withdraw 
itself whenever threatened by danger. 

The very fact, however, that the worm lives in a tube, causes 
the observer to ask himself how the creature contrives to breathe, 
and how the long tubular shell is kept clean. A reference to 
the illustration will explain the former of these difficulties, and 
the latter will presently be touched upon. 

rrojecting from the orifice of the shell may be seen a curious 
fan-like appendoge ; were the illustration to be coloured, this 
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fan would have been tinted with the brightest hues of scarlet 
and white, though no brush could give the wondrous delicacy 
of the feeling or express its semi-pellucid beauty. This fan ” 
is composed of the gills of the Serpula, and the animal is enabled 
to breathe by its power of projecting them from the orifice of its 
tube. 

If the reader can procure a group of living Serpuhn and a 
little sea water, he is strongly advised to do so, as he will under- 
stand their structure far better than can be the case if he merely 
refer to books. Tlic creatures can be procured at any of the 
numerous shops in which aquaria are sold, and as they are plen- 
tiful on our own coast, they can be procured at a very cheap 
rate. They are teiTibly apt to die, unless the purity of the 
water bo carefully preserved ; but even in that case they can 
be dissected, and will afford lovely objects for tlie microscoj)e. 
There is always an abundance of Serpuhe in the aquai’ium house 
at the Zoologicfil Gard(ins, and the keeper is quite willing to give 
any advice as to the management of these inter(\sting annelids. 

Supposing, then, that a group of Serpuhn has been procured, 
it should be placed in the aquarium close to the glass, and if 
possible, the vessel should be one with Hat sides, the ordinary 
fish-globes giving a distorted image. A magnifying-glass should 
then be fixed so as to command the orifices of the tulles, and all 
will be ready. It is necessary to fix the glass, bt^.cause the 
Serpula3 are strangely sensitive beings, and retreat into their 
tubes at the slightest alarm. If even a hand be moved suddenly, 
though at some little distance, the Serpuhe shoot bfick into their 
tubes as if propelled by springs, the feathery ten tad (?s colL'ij>sing, 
and the b(iautiful operculum closing up the entrance. 

This lightning-like rapidity of movement is caused by a won- 
derful an*ay of hooks on the front portion of the body. I'Jiese 
hooks are placed on the foot-warts which edge that part of tlie 
body, and are wonderfully adapted for catching the membrane 
that lines the tube. The botanist who looks at such a group as 
is now before me in the microscope, would be instantly remimhid 
of the seed-vessels of the " wait-a-bit thorn, with its double array 
of hooked prickles. Each hook is rendered still more effective by 
the six or seven teeth into which its inner edge is cut, so that 
the most formidable array of hooks that the ingenuity of angh^rs 
ever devised, and named with appellatives as strange as their 
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shapes, would appear quite hannless by the side of tlie Serpula's 
hooks, could they only be magnified to proportionate size. One 
bunch of these most formidable hooks would seem to be all-suf- 
ficient for the purpose, but when it is remembered that every 
foot-wart has its liooked armatures, amounting to fourteen or 
fifteen hundred in number, the power of the creature’s hold 
ceases to be surprising. 

Perhaps the reader may ask how the animal ever contrives to 
push itself out of the case at all, seeing that it is held by such 
a grasp. A further look through the microscope shows that the 
hooks are affixed to long tendinous bands, of great delicacy, but 
at the same time of great strength, which enable the animal to 
protrude the hooks so as to seize the membrane, and to withdraw 
them when their purpose has been served. The dark-background 
illumination shows Ihe formation of the hooks in a very clear 
and beautiful manner. 

Tf possible, the ol)server should preserve specimens of the 
hooks for the microscope, lie will not want for examples, as 
the creatures have a habit of coming out of their tubes and 
dying on tlic floor of the aquarium, to the great discoiiifiture of 
the owner. I find tlint Deane’s gidatine answei's very well for 
the purpose, and the sp(‘-cimens which have just btum mentioned 
are now in perfect preservation, after having been in tlie gelatine 
for some six years. 

It is very curious to watcli the different methods by whicdi tlie 
Serpula protnuh^s and withdmws itself. When it retires into 
tlj() tube, it vanislies so quickly that tlie eye cannot follow its 
movements, but when it protrudes itself, it does so in a very 
(hdiberate maniK'r, seemiiig to feel its way cautiously towards 
the light, and to he ready to dart back again with or witiiout 
reason. 

Tlie organs by means of which it protrudes itself are ])laced 
close to those which withdraw it. Through the foot-warts project 
a number of stiff, transparent bristles, which are wonderfully 
like the many -barbed spears of savage nations. I have an aiTow 
of the Tonga Islands which is almost an exact reproduction of 
a foot-bristle of the Serpula, saving that wood and bone are 
substituted for the j)urer material of the bristle. The shaft 
runs quite straight, hut towards the tip, the bristle is flattened 
and widened into a head just like that of a spear. The head 
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has a very slight curve, is sharply pointed, and is armed with a 
double row of barbs on the edge. A great number of these 
bristles are clustered together, so that their united force is really 
considerable. 

Supposing that the animal is fully expanded, and that the 
observer has succeeded in placing his eye to the glass witlioiit 
alarming the sensitive creature, he will see a w^onderful sight. 
In its way there is nothing wdiich surpasses in beauty the ex- 
panded gill-tuft of a Serpula in perfect health. The long featliery 
gills radiate from the tube in a curve which combi iu‘s grace and 
force in no ordinary degree, while the beautiful colours that glow 
as the blood courses through their translucent substances are far 
beyond the power of description. 

One use of the gills is evident enough. They serve for respira- 
tion. But they also answer another purpose, and aid the animal 
in i)rocuring food. Being necessarily stationary, it cannot roam 
about in search of food, and its appetite is so great, that it would 
soon die were it to depend for subsisttaice on thi‘. nourishment 
which might bo brought within its reach by the waves. 

If a tolerably powerful glass cun be brought within the neces- 
sary focal distance, it will be seen that the exterior of the gill- 
tufts is covered with wonderfully delicate filaments, or cilia, as 
they are technically named, which are continually waving in 
regular ripples. Their movement constitutes a sharp current of 
water, which not only washes against the gills and furnishes the 
requisite sup])ly of air for the regeneration of the blood, but 
carries tlie water downwards into the mouth, wdiich opens at the 
bottom of the gill-tufts. In the water is always a bountiful 
supply of minute animal organisms, together with other su]>- 
staiices, which, although microscopically small, are in the aggregate 
sufficient to feed the Serpula. This current is kept continually 
flowing as long as the tentacles are protruded, and thus the 
creature is enabled to breathe, is supplied with nourishment, 
and the tube is kept clean by the water current w hich is per- 
petually rushing through it. 

We now come to that wonderful portion of the animal which 
is called by naturalists the operculum,” and which is ]>opularly 
and rightly known as the "stopper.” This is the conical appen- 
dage which hangs from the tube, and is used in closing its mouth 
when the gills have been withdrawn. The operculum is known 
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to be a development of one of the antennoe, the other antenna 
being small, slender, and without any such appendage. To 
systematic naturalists, the operculum is one of the most valuable 
parts of the animal, as it is often found in the tube in good 
preservation, long after all the softer parts of the animal have 
disappeared. We can learn but little from the tube, as it is very 
similar in animals belonging to different genera. The value of 
the operculum was detected by Dr. Philippi, and has been cor- 
roborated by Dr. Baird, who has made great use of it in some 
valuable papers on specimens of Sei‘pula3 which are now in the 
British Museum. 

In one genus, Eiipomatm, for instance, the operculum is 
furnished with a number of moveable spikes. In one species, 
Ewpomatm Boltoni, tliesc spikes are about twenty in number, 
and are hard, flat, and calcareous. Their form is very mucli like 
tliat of a hedger’s bill-hook, except that they are furnished in the 
inner edge with several bold tooth-like projections. These spikes 
are called by Philippi, horns or cornua, and are always dee])ly 
toothed, whatever may be the species. The very api)ropriate 
name, Eupomatus, is formed from two Greek words, and signifies 
beautiful lid,” in allusion to the elegant structure of the oper- 
culum and its complement of horns. 

In another genus, which has been called Placostcgus, the oper- 
culum is calcareous, flat and rounded, looking so like the opercu- 
lum of some aquatic mollusc, that it might easily be mistaken 
for that object. Tlie genus is so named on account of the sliape 
of the oj)crculum, and tlie word is of Greek derivation, signifying 
Plate-roofed. 

One species of this genus, Placostcgiis carinaius, is remarkable 
for a peculiarity which has been brought forward by Dr. Baird^ 
in a paper read before the Liunaean Society, in April, 18G4. “ I 

wish particularly to bring before the notice of the Society the 
fact that the animal gives out a beautiful dye or colour. The 
si)ecimens which were tlie subjects of my examination had been 
lor a number of years in the British Museum, some having been 
placed there in 1845, and others in 1847. Notwithstanding their 
liaving been so long dry, when softened in water, taken out of 
the tubes and placed in spirits of wine, they imparted to the 
licpiid a beautiful and delicate red tint.” 

The specific title of carinatus, or keeled, is given to the 
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animal because its tube has a decided keel or ridge upon its 
upper surface. The colour of the animal is blue, and the fan- 
like tuft of gills is blue, banded with white. An allied species, 
Pldcostegus latiligulatm, is remarkable for the shape of its tube, 
which is defended at the orifice by a kind of pent-house or hood, 
which projects boldly from the upper edge, just like the peak of 
a boy’s cap. 

Another genus of Serpuluj, called Cymonpira, has the opercu- 
lum horny, elliptical, and furnished with two or more large 
toothed horns, which are generally jdaced near the hinder edge. 
Some of the species are very large, one, which is in the British 
Museum, being as thick as a man’s finger, and being inhabited 
by a Serpula three inches in length, and more tliiin a quarter of 
an inch in diameter. Sometimes the horns are long and boldly 
projecting, and sometimes the tube has a pointed projection like 
the hood which has already been mentioned. One of the short- 
horned species which was procured from Swain’s Reefs, on the 
eastern coast of Australia, was always so embedded in corals and 
madrepores, that the true shape of its tube cannot be ascertained. 

Perhaps the most extraordinary example of the operculum is 
furnished by the genus l^omatostegus, in wliicli the operculum 
is made in three stories, each smaller than that below it, so that 
it bears a distant resemblance to the fusee of a watch. In the 
British Museum is a fine example of this genus {Fomatostegus 
Bawcrbanhvl), in which the operculum rises like the conventional 
tower of Babel, all the stories being devoid of horns, but covered 
with short hairs of a fibrous nature. If the reader should happen 
to be acquainted with conchology, he can form a very good idea 
of this remarkable operculum by taking up the similar organ in 
any species of solarium, or staircase shell, except that in the 
Serpula the stories of the operculum are distinct, and not formed 
by successive whorls. 

The operculum of the animal which is supposed to be under 
examination does not present any of these singular apj>eiidages, 
but is more or less conical, grooved above in a radiated form, and 
horny in substance. It is, however, a very beautiful object, if 
only for the elegant shape, which remains after the softer parts 
have perished, and is in form so like a wine-glass with beauti- 
fully fluted sides, that Dr. Johnston has remarked that it might 
serve as a pattern for that article. 
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Theke is anotlier uiarine annelid which consiiTiets calcareous 
tubes, and which is sufficiently interesting to warrant a short 
notice. If the reader should hapi)cn to have in Ids possession a 
piece of stone, or an oyster-shell, that has been for some time 
immersed in the sea, or if he has a piece of the large tangle- 
weed that is so popular as a barometer, he will see that upon the 
surface are certain tiny calcareous tubes, scarcely thicker than 
hairs, and rolled spirally so as to form flat circular objects, about 
as large as pins’ heads. They are firmly fixed to the objects on 
which they are placed, and are often thought to be the earlier 
forms of the serpula. 

These, however, are distinct animals, called Spirorbis by 
naturalists, who have noticed that their spiral tubes bear a great 
resemblance to the planorbis shell, which is so plentiful in our 
rivers and ponds. A tolerably powerful magnifying-glass is 
needed before the real nature of the Spirorbis can be made out ; 
but a short examination will show that not only is the little 
worm furnished with gills or branchioe which closely resemble 
those organs in the serpula, but that, like that animal, it can 
shut up its tube with an operculum of a conical shape. 

Another example of a submarine builder may be found in 
the well-known Teeebella of our coasts, sometimes known by 
the name of Shell-binder. Sandy shoals are the best spots for 
the Terebella, and in many places there is scarcely a square yard 
of sand without its inhabitants. Like the serpula, the Terebella 
constructs tubes, but, unlike that animal, it makes the tubes of a 
soft and flexible texture, although the materials which it em- 
ploys arc far harder than those which are used by the serpula. 
The Terebella has the art of making its submarine tubes of 
sand, which it agglutinates together with such wonderful power, 
that if Michael Scott’s impish familiar had only been acquainted 
with natural history, he might soon have learned the art of 
making ropes of seasand, and have turned the tables on his 
master. 

Should any of my readers be desirous of finding the habitation 
of a Terebella, he may easily do so by repairing to the nearest 
sandy shore, and looking under every large stone or piece of 
rock. There he will probably find some loose tufts of sandy 
tlireads, which are fixed to the mouth of a flexible tube, made 
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(»1 the same materials. This tube is the liabitation of the 
Terebella, and by moans of a crowbar and a chisel, the animal 
may generally be procured, together with its home. There are, 
however, plenty of deserted tubes, and I have often been sadly 
disappointed by finding that, after a long and laborious digging, 
nothing but the empty tube was to be found. 

Supposing, however, that a specimen is obtained in an un- 
injured state, the observer can easily watch its method of house- 
building, by ejecting it from its tubular home, placing it in a 
vessel filled with sea water, and supplying it with a handful of 
sand. As clearness of the water is an essential part of success, 
shell-sand is the best material that can be supplied, and it will 
be safer to wash the sand thoroughly before placing it in the 
vessel. A large rough stone should also be placed in the vessel, 
as the animal always likes to lurk behind some sheltering object 
.while it is engaged in the task of house-building. 

Like many other creatures, the Terebella is a night-worker, 
and during the hours of daylight will retire behind the stone, 
and crouch in the darkest corner, as if to repose itself after the 
violent struggles and gyrations which it enacts when it is first 
taken out of the tube. Until noon is passed, the only sign of 
life will be the slight movement of the many tenta(5los which 
surround the upper lip ; but, as the sun declines, tlie tentacles 
begin to move more rapidly, and as if they had some purpose to 
fulfil. In the evening, the Avorm is in full work ; and as Professor 
Eymer Jones has given a clear and grai)hic description of its 
proceedings, I cannot do better than transfer his account to these 
pages. After remarking on the general habits of the creature, 
and describing the tentachjs, he proceeds as follows : — 

“They,” i.e. the tentacles, “are now spread out from tlie 
orifice of the tube like so many slender cords — each seizes on 
one or more grains of sand, and drags its burden to the', summit 
of the tube, there to be einplo}ed according to tlie service 
required. Should any of the tentaciila slip, the same organs are 
again employed to search eagerly for the lost portion of sand, 
which is again seized and dmgged towards its destination. 

“ Sucli operations are protracted during several hours, though 
so gradually as to bo apparently of little effect ; nevertheless, on 
resuming inspection next morning, a suiq)ri5ing elongation of the 
tube will be discovered ; or, perhaps, instead of a simple accession 
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to its walls, the orifice will be surrounded by forking threads of 
sandy particles agglutinated together. 

“The architect has now retired to repose; but as evening 
conies, its activity is renewed, and again at sunrise a further 
prolongation has augmented the extent of its dwelling. 

“ At first sight, the numerous tentacula seem only so many 
long, cylindrical, fleshy threads, of infinite flexibility. 

On examining them, ho’wever, more attentively, we see that 
in exercising their special function, the surface whicli is applied 
to the foreign objects becomes flattened into twice or thrice its 
ordinary diameter ; and while conveying the sandy materials to 
the tube, these are seized and retained in a deep groove, which 
almost resembles a slit ; in fact, the tentaculum becomes a flat, 
narrow riband, folding longitudinally in different places to hold 
the particles securely. 

“ Although these organs, when contracted, are collected into a 
brush scarcely double the thickness of the animaFs body, so 
enonnous is their extensibility, that they can be stretched out to 
the length of four inches, or half the length of the body, thus 
sweeping the area of a circle eight inches in diameter. 

“ A tliin internal coating, resembling silk, lines the whole tube, 
and at the same time serves as a real cement to unite and 
strongtlicn its innumerable parts. This silkdike material is 
derived from a glutinous slime, whicb exudes from the surface of 
the body of the Terebella. 

“Notwithstanding the unrivalled expertness and expedition 
with which this Aimclidaii advances its work, it has never been 
observed to resume possession of its tube when once forsaken. To 
obtain the shelter of a new dwelling in place of tlie old, its 
labours are invariably recommenced from the foundation.” 

“ In Terebella ncbulosay' writes Dr. AA^illiains, “the tentacula 
consist of hollow, flattened tubular filaments, furnislied with strong 
muscular pariotes, each tentacle forming a band which may bo 
rolled longitudinally into a cylindrical form, so as to inclose a 
hollow, cylindrical space, if the two edges of the band meet, or a 
semi-cylindrical space, if they imperfectly meet. This inimitable 
mechanism enables each filament to take up and firmly grasp, at 
any 'point of its length, a molecule of sand, or, if placed in a linear 
series, a row of m,olecules. But so perfect is the disposition of the 
muscular fibres at the extreme free end of each filament, that it is 
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gifted with the twofold power of acting on the sucking and the 
muscular principle. When the tentacle is about to seize an object, 
the extremity is drawn in, in consequence of the sudden reflux of 
fluid in its hollow interior ; by this movement a cup-shaped cavity 
is formed, in which the object is securely held by atmospheric 
pressure ; this power is, however, immediately aided by the con- 
traction of the circular muscular fibres. Such, then, are the 
marvellous instruments by wliich these peaceful worms construct 
their habitations, and probably sweep their vicinity for food.” 

There are many species of Terebclla, each remarkable for some 
peculiarity in the structure of its habitation. On the eastern 
coast of England, the preceding species seems to be more 
plentiful, and affords a notable instance of the manner in which 
stubborn materials can be rendered useful. Some of our coasts, 
however, arc j)lentifully stocked with the Shell-binder Tere- 
BELLA (Terchella concliilcga)^ a creature which has earned its 
well-deserved name from its curious habit of choosing broken 
shells for the construction of its tube. This being the case, it is 
evident that the creature will be most abundant on those shores 
where shells are most plentiful, and that it may usually be found 
on those parts of our coast where the sand is almost wholly 
composed of shells. 

The tube resembles in texture that of the preceding species, but 
it is rather firmer, owing to the superior size of the material with 
which it is built. Generally the fragments of shell are very 
small, no larger, indeed, than those of which the well-known 
shell-sand is composed. P>ut, in many instances, the Terehella 
has been known to choose shells in an entire state, and tlius to 
give its tube a very extraordinary aspect. 

The j)rocess of tube-making is conducted with much raiiidiiy. 
Supposing that, as is often the case, a storm has arisen, and 
washed away the projecting portion of the tube, tlic GVirebella 
sets to work to make a new portion in lieu of that which 
has been destroyed. Spreading out its long and delicate ten- 
tacles in all directions, it brings the materials towards its moutli, 
and always apportions the number of tentacles employed to the 
load which is to be carried. Having brought the materials 
within reach, it arranges them in regular circles, agglutinating 
them together with some secretion which has the property of 

D D 2 



404 


HOMES WITHOUT HANDS. 


hardening under water into a gelatinous substance. The union 
of these two materials— namely, the gelatinous secretion and the 
shells which are fastened to it-^ves to the tube the two needful 
qualities of strength and flexibility. 

Small particles of shell are generally affixed by the whole of 
their surface, but the large pieces are only fastened by one edge, 
so that a tube that is made wholly of large fragments looks as if 
it were covered with scales, lUte those of a serpent. 

It is a remarkable fact that the Terebella does not form tubes 
during the early portions of its life, but swims about freely, like 
the nereis and other marine annelids. It has a head, eyes, feet, 
and anteniise, and roams about at will ; whereas, in its perfect 
state, it has neither head, nor eyes, nor antennae, nor true feet, 
the last-mentioned organs being modified into the tufts of hooks, 
and bristles, by means of which it moves up and down its tube. 
The reader may perhaps remember that the barnacles and many 
other stationary marine animals are free during their preliminary 
epochs, and only become fixed when they attain the perfect 
form. To our minds, the former seems the more perfect, and 
certainly the more agreeable state of existence ; but we cannot 
measure the feelings of such an animal by our own, and may be 
sure that the creature enjoys existence as much while shut up in 
a tube, as when roaming the ocean at liberty. 

Another species, Terehello, Jignhis, sometimes called the 
I'oTTEB, prefers mud as the imaterial for its dwelling, and con- 
trives to make the dark sea-mud so adhesive that it is capable 
of being formed into a tube. 

As may be easily imagined, this tube is extremely fragile, and 
cannot be removed entire from the water without the exercise of 
much care, its own weight being mostly sufficient to tear it 
asunder. The walls of the tube are tolerably thick, and the tube 
itself is of some size, measuring nearly half an inch across, and 
is always found to be protected by the earth upon which it is 
placed. It is a rather curious fact that the tentacles of this 
species are of extraordinary length, extending for some eight or 
nine inches beyond the entrance of the tube, the animal itself 
measuring little more than four inches in length. 

The last species of Terebella that will be mentioned, is a very 
small and very remarkable species. It has been appropriately 
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termed the Weaver Tbrebella {TereUlla teoctrix) from the 
curious submarine home which it makes. 

Not content with using the glutinous secretion as a means for 
binding together the muddy particles of which the tube is made, 
it spins a kind of web, bearing some resemblance to that of the 
spider, and being quite a complicated piece of work. This web 
is composed of many threads, which are very strong, but are also 
very fine, and in consequence are almost invisible when in the 
water, and as their substance is quite translucent, lilce the 
threads of isinglass. The threads encircle the body, and as it is 
only made in the month of May, when the eggs are deposited, it 
is in all probability employed more for the sake of guarding the 
eggs than protecting the body. 

The tube of the Weaver Tcrebella is very small, not sufficing 
to cover more than half the body. Tlie worm seems to be more 
independent of its tube than is usually the case, frequently 
vacating and returning to it, and sometimes making two or three 
tubes near each other, and living in any of them which it may 
happen to prefer at the time. 

We now come to a group of tube-building annelids which 
are called Sabellae, because they live in the sand, and in most 
cases form their tubes of that materiab The general appearance 
of the tube is extremely variable. In some cases it bears so 
great a resemblance to the dwelling of the serpula, that a prac- 
tised eye is needed to discover the distinction. 

One very conspicuous species is the Trumpet Sabella. {Sabella 
tubularia) which is generally found attached to stones or shells. 
The material of which it is made, is that hard, calcareous matter 
which is employed by the serpula, and at first the two tubes 
seem to be exactly alike. A more detailed examination will, 
however, show that it is not twisted like that of the serpula, but 
is nearly straight, looking very much like the military trumpet, or 
V tuba,” of the ancient Komans. In some cases this tube attains 
considerable length, measuring eight or nine inches from tip to 
mouth. It is a solitary animal, and as far as is yet known, is 
never found grouped in masses, like many allied species. 

The gill-fan of this species is exceedingly beautiful, being 
white, dotted profusely with scarlet, and expanding into a 
graceful feathery coronet. Although the resemblance to the 
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serpula is very close, the animal may easily be distinguished by 
the absence of the beautiful operculum or stopper, which forms 
so conspicuous a feature in the serpula. 

Peehaps the most plentiful species of this genus is tlic 
common Sabella {Sahdla alveolaria), which may be found in 
countless myriads on many of our coasts. On several sandy 
shores, especially those of the southern coast, the wanderer by 
the sea may perceive masses of hard, agglutinated sand, pierced 
with innumerable holes. These masses are of gi'eat size, and in 
some places are strong enough to bear the pressure of a foot, 
though in others a slight push with the hand is sufficient to 
detach a portion. 

If this perforated sand be closely examined, it will be seen to 
consist of a vast number of tubes, which are fixed together, 
and are further consolidated by sand which has washed over 
them, and lodged between them. When the water covers the 
sand mass, a delicate feathery tuft is seen to protrude from each 
hole, so that the general aspect is full of beauty. These tufts are 
the tentacles of the Sabella, and when examined with a micro- 
scope of moderate power, each tentacle is seen to be composed 
of a central shaft, with projecting teeth or fringes on both sides. 
There are about eighty of these tentacles, and as they are 
extremely flexible and always in motion, their appearance is 
peculiarly elegant. 

Nothing is easier than to examine the structure of this 
Sabella, though the task of isolating a single tube is not an easy 
one. A penknife will soon break up the tube, and a pair of 
forceps will readily pull out the inhabitant, in spite of the ari’ay of 
bristles and hooks wherewith it clings to its habitation. It is 
but a little creature in point of length, but in point of width it 
nearly fills the diameter of the tube. The extremity of the 
body, however, is very small and slender, and is doubled back 
upon itself, with its tip pointing to the mouth of the tube. 

The structure of the tube is extremely variable. Some indi- 
viduals seem to give all their endeavours towards making their 
dwelling as long and strong as possible, while others are content 
with a tube which is barely long enough to shelter the whole 
body. They work with great rapidity, and when confined in an 
aquarium, will build their sandy homes nearly as well as if they 



THE SILKWOKM AMPHITRITE. 


407 


were at liberty iii the sea. Many interesting experiments have 
been made upon their modes of working, and by a judicious 
supply of different substances, they may be forced to build 
tubes of various colours and forms. 

Very little care is required in keeping the Sabella in the 
aquarium. The beautiful little worm requires no feeding, and 
the only precaution that is needed, is to see that the water is 
pure. All dead animals sliould be carefully removed from the 
aquarium, as they arc sure to putrefy very quickly, and tlie 
noxious gases evolved in that process will soon destroy all tlie 
other inhabitants. 

Generally, when the Sabella feels ill, it is obliging enough to 
come out of its cell and die, in full sight ; but now and then one 
of them will retreat to the bottom of its cell and die there, in 
which case it is as noisome and as difficult to discover as a dead 
rat behind the wainscot. Still, although the number of apertures 
in a single group of Sabella tubes remhu'S it difiicult for the 
possessor to identify the pai-ticular tube in which the defunct 
worm may be lying, its presence can generally be detected by a 
kind of whitish growth that appears at the mouth of the tube, 
and that tells its tale to an experienced eye. The best jdaii of 
getting out the inmate, is by a slender wire hooked at the end. 
This can be pushed down to the very bottom of the cell, when a 
twist of the wire will mostly secure the dead worm, and the 
nuisance may thus be removed. 

Another species belonging to this genus, the Straight Sa- 
bella (Scibclla unispira) is remarkable for the form of its tube, 
which is nearly cylindrical and scarcely possesses any curve 
at all. 

There is anotlier group of tube-making marine annelids 
which are remarkable for the transparency of their newly con- 
structed dwellings. Of these, a very singular example is found 
in the Silkworm Amphitiute {Am;phitriie homlyx). 

The reader will remember that one, at least, of the Terebellas 
can make a structure which is as transparent as isinglass, and will 
not, therefore, be surprised to find that another annelid possesses 
similar powers. The tube of the Silkworm Amphitrite is longer 
than the body, and is made entirely of the gelatinous secretion 
vdiich in most of the species is used as a cement for fastening 
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togethsr the s&nd, shells, mud, and other materials of 'which the 
tube is formed. In this creature, however, the secretion is so 
plentiful, that it forms the whole of the tube. 

Nor does it content itself with a single tube, but forms several, 
one after the other. When first made, the tube is so beautifully 
transparent, that the body of the inhabitant can be seen almost 
as plainly as through glass ; but in process of time, it becomes 
incrusted 'with mud and sand, and almost looks as if it were 
made of very dirty leather. The average length of an adult 
specimen is three inches, and its beautiful gill-fan is decorated 
with brown and yellow. A s is the case with most of the tube- 
inhabiting worms, it is a very timid creature, jerking itself into 
the tube on the least alarm, and contracting the orifice after it 
has retired into seclusion 

Anothek species, the Fan AMriimarE {Am^liitritc ventila- 
Jntm), forms a long and tough tube, which is apparently made of 
shoe-leather, but which is really formed from mud and the 
cement which is secreted by the animal. Mr. Eymer Jones has 
very lucidly described the mode of construction : We will 
suppose a specimen, with its plume fully expanded, in a jar filled 
with its native element. In this condition, if a drop of liquid 
mud be dropx)ed from above into the water so as to disturb its 
cleanliness, the animal immediately begins to arouse itself, and 
all the thousands of cilia that fringe its branchial plumules are 
discovered to be in vigorous activity, collecting bytluur incessant 
action the diffused muddy particles into a loose mass, which is 
soon perceived visibly accumulating in the bottom of the funnel. 
Meantime, the neck, or first segment of the body, rising un- 
usually high above the orifice of the tube, exhibits two fleshy 
lobes or trowels, beating down the thin edges as they fold and 
clasp over the margin, like our fingers pressing a flattened cake 
against the palm of the hand. 

“During these operations, the muddy materials are seen 
descending between the roots of the fans towards the trowels ; 
while another organ, perhaps the mouth, is also occupied, it may 
be, in compounding the preparation with adhesive matter. As 
the bulk of the muddy mass diminishes, the activity of the 
worm abates ; it is soon succeeded by repose, and then the tube 
is found to have received evident prolongation.’' 
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The gill-fans of this species are most lovely, fo rmin g a nearly 
complete funnel by their regularly radiating arrangement, and 
being coloured gorgeously with scarlet, green, brown, and gold. 

Then there is the Funnel Amphiteite {Amphitriie infundv- 
hulum)^ so called because the tentacles are so perfect -in shape, 
that when fully spread they form a circular funnel, in which 
scarcely the slightest break is perceptible. This funnel is 
rendered more complete by the curious fact, that in each half of 
the fan the tentacles are united by a delicate and transparent 
web, reaching nearly to their tips. The prevailing colour of these 
beautiful fans is purple, darkest towards the tips, and changing 
gradually to chestnut at the base. 

This is not a plentiful species, and is mostly obtained by 
means of the dredge or drag, which tears up a portion of the 
ground and brings with it the Funnel Amphitrite and its dwell- 
ing. This is of a tubular shape, and genemlly black, with a 
slight mixture of green. The colour, however, is veiy variable, 
and depends much upon the age of the tube ; for when freshly 
made, it is nearly as transparent as that of the previous species. 
There are other sp(*oies of Amphitrite, all of which are interest- 
ing, but which our diminished sx)ace will not admit. 

Should the reader happen to be an mitomologist, he will 
readily call to mind the tiny cylindrical cases that are made 
by certain lepidopteran larvic, belonging to the great family 
Tineidiu, and which are found so plentifully upon the leaves of 
oak, hazel, and other trees. If he should happen to be some- 
tliing of an acpiarian naturalist, and fond of looking for marine 
curiosities, lui may find attached to submarine i)lants, certain 
little cylindrical cases which are wonderfully like those of* the 
nu^ths. They are very small indeed, scarcely thicker than the 
shaft of an ordinary pin, and measuring scarcely more than the 
eighth of an inch in length. Their colour is pale brown, their 
surface is rough, and they are stuck upon the scuiwced in great 
confusion, without the least attempt at arrangement. 

These are the haljitations of a very small crustacean {Ccrapus 
tuhularis), popularly called the Caddis Shrimp, because the tube 
which the creature makes is analogous to that which is formed 
by the caddis larvae. The animal which inhabits this case is a 
curious little being, very like the long-bodied, long-legged 
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caprellae, that are so plentiful among seaweeds, and furnished 
with two pairs of long and stout antennie, and two pairs of 
gi’asping feet. As the tube is too short to contain the entire 
animal, the long antennse are always protruded, and occasionally 
the powerful grasping feet are also thrust out of the opening. 

The antennae are continually flung forward and retracted in a 
manner that reminds the observer of the movements of the acorn 
barnacle, each grasp being evidently made for the purpose of 
arresting any passing substance that may serve for food. This re- 
markable little crustacean is generally found upon the well-known 
alga which produces the Carrageen, or Irish moss {Chondrus 
crispus). It will not, however, be found upon those plants 
which can be plucked by hand, but resides in deeper water, so 
that the best method of procuring it is to go out in a boat, throw 
the drag overboard, and then examine the algae which are lorn 
from their attachments. 
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SOCIAL HABITATIONS. 

SOCIAL MAMMALIA. 

The Beaver — Its form and aquatic habits — Need for water and moans used to 
procure it — Quadrupedal engineering — The dam of the Beaver — Erroneous 
ideas of the dam — How the Beaver cuts timber — The Beaver in the Zoological 
Gardens — Theories respecting tlio Beaver’s dam — How the timber is fastened 
together— Form of the dam, and mode of its enlargement — Boaver-dams and 
coral-reefs — The house or lodge of the Beaver — Its locality and stmeture — Use 
of a subterranean passage — How Beavers arc hunted — Curious superstition— 
“Lea Paresseux.” 

We now come to tlic Social Habitations, and give precedence 
to those which arc constructed by Mammalia. 

Of the Social Mammalia, the Beaver {Castor fiber) takes the 
first rank, and is the heat possible type of that group. There 
are other social animals, such as the various mfirmots and others ; 
but these creatures live independently of each other, and are 
only drawn together by the attraction of some favourable locfiliiy. 
The Beavers, on the other hand, are not only social by dwelling 
near each other, but by joining in a work wliicli is intended for 
the benefit of the community. 

The form of the Beaver is sufficiently marked to indicate that 
it is a water-loving creature, and that it is a better swimmer 
than walker. The dense, close, woolly fur, defended by a coating 
of long hairs, the broad, paddle-like tail, and the well-webhcd 
feet, are characteristics which are at once intelligible. Water, 
indeed, seems to be an absolute necessity for the Beaver, and it 
is of the utmost importance to the animal that the stream near 
which it lives, should not run dry. In order to avert such a 
misfortune, the Beaver is gifted with an instinct which teaches 
it how to keep the water always at or about the same mark, or, at 
all events, to prevent it from sinking below the requisite leveL 
If any modern engineer were asked how to attain such an 
object, he would probably point to the nearest water-mill, and 



412 


HOMES WITHOUT HANDS. 


say that the problem had there been satisfactorily solved, a dam 
having been built across the stream so as to raise the water to 
the requisite height, and to allow the superfluous water to flow 
away. Now, water is as needful for the Beaver as for the miller, 
and it is a very curious fact, that long before millers ever in- 
vented dams, or before men ever learned to grind com, the 
Beaver knew how to make a dam and insure itself a constant 
supply of water. 

That the Beaver does make a dam is a fact that has long been 
familiar, but how it sets to work is not so well known. Engrav- 
ings representing the Beavers and their habitations, are common 
enough, but they are generally untrustworthy, not having been 
drawn from the natural object, but from the imagination of the 
artist. In most cases the dam is represented as if it had been 
made after the fashion of our time and country, a number of 
stakes having been driven into the bed of the river, and smaller 
branches entwined among them. The projecting ends of the 
stakes are neatly squared off, and altogether the work looks 
exactly as if it had been executed by human hands. One artist 
seems to have copied from another, so that the error of one man 
lias been widely perpetuated by a series of successors. 

Now, in reality, the dam is made in a very different manner, 
and ill order to comprehend the mode of its structure, we must 
watch the Beaver at work. 

When the animal has fixed upon a tree which it believes to be 
suitable for its purpose, it begins by sitting upright, and with its 
chisel-like teeth, cutting a bold groove completely round tlie 
trunk. It th ni widens the groove, and always makes it wdde in 
exact proportion to its depth, so that when the tree is nearly cut 
through, it looks something like the contracted portion of an 
hour-glass. When this stage has been reached, the Beaver looks 
anxiously at the tree, and views it on every side, as if desirous 
of measuring the direction in winch it is to fall. Having 
settled this question, it goes to the opposite side of the tree, and 
with two or three powerful bites cuts away the wood, so that the 
tree becomes overbalanced and falls to the ground. 

This point having been reached, the animal proceeds to cut up 
the fallen trunk into lengths, usually a yard or so in length 
employing a similar method of severing the 'wood. In conse- 
quence of this mode of gnawing the timber, both ends of the 
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logs are rounded and rather pointed, as may be seen by reference 
to the illustration. In the Zoological Gardens may be seen 
many excellent examples of timber which has been cut by the 
Beaver ; the logs and cut stumps which are given in the illustra- 
tion were sketched from those objects. 

The next part of the task is, to make these logs into a dam. 
Now, whereas some persons have endeavoured to make the 
Beaver a more ingenious animal than it really is, and liave 
accredited it with powers which only belong to mankind, others 
have gone to the other extreme, and have denied the existence 
of a regularly built dam, saying that it is entirely accidental, 
and caused by the logs that are washed down by the stream, 
after the Beavers have nibbled off all the bark. 

That this position is untenable is evident from the acknow- 
ledged fact that the dam is by no means placed at random in the 
stream, just wdiere a few logs may have happened to lodge, but 
is set exactly where it is wanted, and is made so as to suit the 
force of the current. In those j)laces wliere the stream runs 
slowly, the dam is carried straight across the river, but in those 
wliere the water has much power, the barrier is made in a 
convex shape, so as to resist the force of the rushing water. 
The power of the stream can, therefore, always be inferred from 
the shape of the dam which the Beavers have built across it. 

Some of these dams are of very great size, measuring two or 
three hundred yards in length, and ten or twelve feet in thickness, 
and their form exactly corresponds with the force of the stream, 
being straight in some parts, and more or less convex in others. 

The dam is formed, not by forcing the ends of the logs into 
the bed of the river, but by laying them liorizon tally, and covciring 
them with stones and earth until they can resist tlie force of the 
water. Vast numbers of logs are thus laid, and as last as the 
water rises, fresh materials are added, being oblainiid mostly 
from the trunks and branches of trees which have been stripped 
of their bark by the Beavers. 

The reader will remember that many persons have thought 
that the dam of the Beaver is only an accidental agglomeration 
of loose logs and branches, without any engineering skill on the 
part of the animals. There is some truth in this statement, 
though the assertion is too sweeping. Bor, after the Beavers 
have completed their dam, it obstructs the course of the stream 
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BO completely that it intercepts all large floating objects, and 
every log or branch that may happen to be thrown into the river 
is arrested by the dam^ and aids in increasing its dimensions. 

Mud and earth are also continually added by the Beavers, so 
that in process of time the dam becomes as firm as the land 
through which the river passes, and is covered with fertile allu- 
vium. Seeds soon make their way to the congenial soil, and in 
a dam of long standing, forest trees have been known to grow, 
their roots adding to the general stability by binding together 
the materials. It is well known that the fertile islands formed on 
coral reefs are stocked in a similar manner. Originally, the dam 
is seldom more than a yard in width where it overtops the water, 
but these unintentional additions cause a continual increase. 

Ihe bark with which the logs were originally covered, is not 
all eaten by the animals, but stripped away, and the greater part 
hidden under water, to serve for food in the winter time. A 
further winter provision is also made by taking the smaller 
branches, diving with them to the foundations of the dam, and 
carefully fastening tliem among the logs. When the Beavers are 
liungry, they dive to their hidden stores, pull out a few branches, 
carry them on land, nibble away the bark, and drop the stripped 
logs on the water, where they are soon absorbed by the dam. 

We have now seen how the Beavers keep the water to the 
required level, and we must next see how they make use of it. 
The Beaver is essentially an aquatic mammal, never walking 
when it can swim, and seldom appearing quite at its ease upon 
dry land. It therefore makes its houses close to the water, 
and communicating with it by means of subterranean passages, 
one entrance of which passes into the house or “ lodge,” as it is 
technically named, and the other into the water, so far below 
the surface that it cannot be closed by ice. It is, therefore, 
always possible for the Beaver to gain access to the provision 
stores, and to return to its house, without being seen from the 
land. 

The lodges are nearly circular in form, and much resemble 
the well known snow houses of the Esquimaux, being domed, 
and about half as high as they are wide, the average height 
being three feet and the diameter six or seven feet These are 
the interior dimensions, the exterior measurement being much 
greater, on account of tlie great thickness of the walls, which 
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are continually strengthened with mud and branches, so that, 
during the severe frosts, they are nearly as hard as solid stone. 
Each lodge will accommodate several inhabitants, whose beds 
are arranged round the walls. 

All these precautions are, however, useless against the prac- 
tised skill of the trappers. Even in winter time the Beavers are 
not safe. The hunters strike the ice smartly, and judge by the 
sound whether they are near an aperture. As soon as they are 
satisfied, they cut away the ice and stop up the opening, so that 
if the Beavers should be alarmed, they cannot escape into the 
water. They then proceed to the shore, and by repeated sound- 
ings, trace the course of the Beavers* subterranean passage, which 
is sometimes eight or ten yards in length, and by watching the 
various apertures are sure to catch the inhabitants. This is not a 
favourite task with the hunters, and is never undertaken as long 
as they can find any other employment, for the work is very 
severe, the hardships are great, and the price which they obtain 
for the skins is now very small. 

While they are thus engaged, they must be very careful not to 
spill any blood, as if they do so, the rest of the Beavers take 
alarm, retreat to the water, and cannot be captured. They also 
have a curious superstitious notion, which leads them to remove 
a knee-cap from each Beaver and to throw it into the fire. They 
would expect ill-luck were they to omit this ceremony, which is 
wonderfully like the custom of our fishermen of spitting into tho 
mouth of the first fish they catch, and on the first money which 
they take in the day, for luck.” 

Generally, the Beavers desert their Iiuts in the summer time, 
although one or two of tho houses may be occupied by a mother 
and her young olfsining. All the old Beavers who have no domestic 
ties to chain them at home, take to the water, and swim up and 
down the stream at liberty, until the month of August, when 
they return to their homes. There are, also, certain individuals 
called by the trappers les paresseux,” or idlers, which do not 
live in houses, and make no dam, but abide in subterranean 
tunnels like those of our common water rat, to which they are 
closely allied. These ‘‘paresseux** are always males, and it 
sometimes happens that several will inhabit the same tunnel. 
The trapper is always pleased when he finds the habitation of 
an idler, as its capture is a comparatively easy task. 
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CHAPTER XXIL 

SOCIAL LIKDS. 

The Sociable Weaver Bird and its conntry — l)uscrii»tioii of the bird — Nest of 
the Sociable Weaver — How begun ami bow carried on — Materials of the nest — 
Tlie tree on wbicb the nest is built, and its uses — Dimensions of the nest and 
disastrous consequences — A Hottentot and a lion — Su]>posed object of the 
Social nest — Average number of inhabitants — Analog}" with Dyak houses — 
EiKiinics of the Sociable Weaver, the monkey, the snake, and the parrakeet. 

We now come to the Social Bikds, one of which is as pre- 
eminent among the feathered tribes as is the beaver among 
mammalia. This is the Sociable Weaver Bird, sometimes called 
the Sociable Grosbeak {PMlctccrus socius). 
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This species is allied to the Weaver Birds, some of which 
have already been described, and makes a nest which is no whit 
inferior to those which have already been mentioned. The 
Sociable Weaver Bird is a native of Southern Africa, and in 
some jdaces is very plentiful, its presence depending much u]K)n 
the trees which clothe the country. It is not a large bird, 
measuring about five inches in length, and is very inconspicuous, 
its colour being pale buff, mottled on the back with deep brown. 

The chief interest about the species is concentrated in its 
nest, which is a wonderful specimen of bird architecture, and 
attracts the attention of the most unobservant traveller. Few 
persons expect to see in a tree a nest which is large enough to 
sllelter five or six men ; and yet that is often the case with the 
nest of the Sociable Weaver Bird. Of course so enormous 
a structure is not the work of a single pair, but, like the dam 
of the beaver, is made by the united efforts of tlio community. 
How it is built will now be described. 

Large as is the domicile, and capable at last of containing a 
vast number of parents and young, it is originally the work of a 
single pair, and attains its enormous dimensions by the labours 
of those birds which choose to associate in common. The first 
task of this Weaver Bird is to procure a large (quantity of the 
herb which really seems as if made expressly for the ]>iirposo. 
This is a grass with a very large, very tough, and very wiry 
blade, which is known to the colonists as Booschmaimie grass, 
probably because it grows plentifully in that x>art of Southern 
Africa where the Bushmen, or Bosjesmans live. 

They carry this grass to some suitable tree, which is usually a 
species of acacia, called by the Dutch colonists Kameel-dorn 
{Acacia giraffd), because the giraffe, wliich the Dutch persist in 
calling a kamecl or camel, is fond of grazing on tlic leaves. 
This is a most appropriate tree for the purpose, as the wood is 
extremely hard and tough, and the branches are therefore able 
to be^r the great weight of the nests. This tree is used 
in Southern Africa for many purposes wherein hardness and 
endurance are required, such as the axle-trees of the wooden 
waggons, which have to withstand such rougli usage, the upright 
timbers of houses, and the handles of tools, cs]>ecially those 
which are intended for agricultural purposes. 

The birds then hang the Booschmannie grass over a suitable 
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branch, and by means of weaving and plaiting it, they form a 
roof of some little size. Under this roof are placed a quantity 
of nests, increasing in number with each successive brood. The 
nests are set closely together, so that at last they look like a 
mass of grass pierced with numerous holes, and it is really 
wonderful that the birds should be able to find their way to 
their own particular homes. To human eyes, the nests are as 
much alike as the houses in a modern street, before the blinds, 
the flowers, and other additions have communicated an indi- 
viduality to each dwelling ; but, notwithstanding this similarity, 
the inmates glide in and out without any hesitation. 

Although the same nest-mass is occux-)ied for several succes- 
sive seasons, the birds refuse to build in the same nests a second 
time, preferring to make a fresh domicile for each new brood. 
In consequence of this custom, when the birds have entirely 
filled the roofs with their nests, they do not desert it, but enlarge 
the roof, and build a second row of nests, just like the combs of 
a wasj)’s or hornet’s habitation. 

Layer after layer is thus added, until the mass becomes of so 
enormous a size that travellers have mistaken these nests for the 
houses of human beings, and been grievously disappointed when 
they came near enougliHo detect their real character. There is a 
story of a Hottentot and a lion, which will give an idea of the 
dimensions of these nests. A Hottentot, who was engaged in 
some task, was suddenly surprised by a lion, and instinctively 
made for the nearest tree, which happened to be a kamecl-doni. 
Up the tree he sjuang, and finding one of the branches occupied 
by the nest of the Sociable Weaver Bird, he took refuge behind 
the grassy mass, and was thus concealed from the pursuer. 

Tlie lion, in the meantime, arrived at the foot of the tree, but 
could not see his intended prey. The unlucky Hottentot, how- 
ever, peeped over the nest in order to see whether the coast was 
clear, and was spied by the lion, who made a dash at the tree. 
The man shrank back behind the nest, but his imprudent move- 
ment brought its own punishment. 

Knowing that the ascent of the tree was impossible, and at 
the same time unwilling to leave its prey, the lion sat down at 
the foot of tlie tree, and kept watch upon the man. Hour after 
hour the lion mounted guard over its prisoner, until thirst over- 
powered hunger, and the animal was forced reluctantly to quit 
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its post and seek for water. The man then scrambled down the 
tree, and made the best of liis way homewards, little the worse 
for his imprisonment except the fright, and a skin scorched by 
long exposure to the sun. The artist has introduced this little 
episode into the illustration, because it enables the reader to 
judge of the enormous size of the nest. 

Season after season the AVeaver Birds continue to add their 
nests, until at last the branch is unaAdc to endure the weight, 
and comes crashing to the ground. This accident does not 
often occur during the breeding months, but mostly takes place 
during the rainy season, the dried grass absorbing so much 
moisture, that the weight becomes too great for the brancli to 
bear. 

The nest group which is shown in tlie illustration is of 
medium size, as can be ascertained by its shape. In its early 
state, the nest-mass is com]>aratively long and narrow, spreading 
out by degrees as the number of nests increases, so that at last 
it is as wide and as shallow as an extcmdiHl umbrella. The 
dimcjisions of some of these structures may be gathered from the 
fact, that Lo Yaillant counted in one untinished edifice, besido 
the deserted nests of previous seasons, no less than ihreo 
hundred and twenty nests, each of which was occupied by a 
pair of birds engaged in bringing up a brood of young, four or 
five in number. 

Those wlio are acquainted with Borneo and the custom^ of its 
inhabitants, cannot fail to j)crceivc the analogy between these 
social nests of the Weaver Bird and the “long houses*’ of the 
Byaks, eacli of which liouses is in fact one entire village, 
sheltering a whole community under a single roof. 

The Weaver Birds liaA^e but few enemies. First, there are the 
snakes, which are such determined robbers of nests, swallowing 
both eggs and young ; and then there are the monkeys, whicli 
arc capable of sad depredations whenever they can find an oppor- 
tunity. Monkeys are extremely fond of eggs, and there is scarcely 
a better bribe to a monkey, ape, or baboon, than a fresh raw egg. 
The bird wdiich laid it is almost as great a dainty, and a monkey 
seems to be in the height of enjoyment if a newly-killed bird be 
put into its paws. It always begins by eating the brain, and 
then tears the carcase to pieces with great deliberation. A 
mouse is quite as much appreciated as a bird, provided 
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that it has been recently killed, and that the blood has not 
congealed. 

However, the structure of the nest forms an insurmountable 
barrier to the snake, and the monkey can only reach a few of 
the cells which are near the edge. The worst enemies are certain 
little parrakeets, which are delighted to be able to procure nests 
without the trouble of building them, and which are apt to take 
possession of the cells and oust the rightful owners. 
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SOCIAL INSECTS. 

Arrangement of groups— Nests of Polybia — C urious method of enlargement— 
Stracture of the nests— How concealed — ^Various modes of attachment — A 
curious specimen — The Hive Bee, and its claims to notice — General history of 
the hive — Form of the cells — The royal cell, its structure and use — Uses of the 
ordinary cells— Structure of the Bee-cell — Economy of space — How produced — 
Theories of different mathematicians — Measurement of angles — A logarithmic 
table corrected bj' the bee-cell — The “ lozenge,*^ a key to the coll — How to form 
it — Beautiful mathematic proportions of the lozenge — Method of making the 
cell or a model — Conjectured analogy between the cell and certain crystals — 
Effect of the cell upon honey — The HoBNETand its nest — Its favourite localities 
— Difficulties of taking a hornet’s nest — Habits of the insect — Mr. Stone’s method 
of taking the nest — The Syn<eca and its habitation — Beautiful nests in the 
British Museum— Description of the insect— Nest of the Euciieiiia — I ts ex- 
ternal form — Curious discovoi’y in dissection — A suspended colony — Conjectures 
respecting the structure — Nest from the Oxford Museum — Remarkahlo form of 
its doors, and material of which it is made — ^Thc Small Eumink Moth — and 
its ravages — Its largo social habitation — General habits of the larva— wliy tlu» 
sparrow does not eat thorn — Tlio Gold-tailed Moth, and its beautiful social 
nest — Doseriplion of a specimen from Wiltshire — Illustration of the thcfory of 
heat — The Brown-tailed Moth and its nest — Social habitations of the Peach 
and Small Tortoiseshell BuTTEiiFLiF:s. 

After tlie Social Birds come the Social Insects, to which the 
following chapter is dedicated. 

The reader will probably have noticed tliat several insects, 
especially those of the hyinenopterous order, seem to liave bcjcn 
omitted in previous chapters, although they miglit fairly claiiu 
admission into the ranks of Builders, Pensiles, Burro wers, and 
Subaquatics. The fact is, that some of them unite the charac- 
teristics of several groups, and may therefore be placed in cither 
of them. For example, the South American wasp, which makes 
the nest called j)opularly the " Dutchman's pipe,” may he ranked 
cither as a builder, a pensile, or a social insect, lii such cases, 
therefore, I have endeavoured to select that characteristic which 
seems to be marked most strongly, and have arranged tlie insects 
accordingly. 
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Just as the hymenoptera are chief among the pensiles and 
the builders, so are they chief among the Social Insects, and 
the species which may be placed in this group are so numerous, 
that it will only be possible to make a selection of a few, which 
seem more interesting than the others. 
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In the British Museum there are some very remarkable nests 
iriade by hymenopterous insects belonging to tlie genus PohjUa, 
several of which are drawn in the accompanying illustration 
As It was desii'able to include more than one specimen th(. 
figures are necessarily much reduced in size. Neither the nests 
nor the insects, however, are of large dimensions, and the former 
are so sombre in colour as well as small in size, that they would 
not of themselves attract any attention. Tlieir nests, however 
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are extremely intoresting, as may be seen from tlie examples 
which are figured the illustration. 

On the left hand may be seen a nearly spherical nest, which 
is evidently hollow, and has cells both on the outside and within 
the cover. These cells are not placed vertically, with their 
mouths downward, like those of the wasp and hornet, nor 
horizontally like those of the bee, but are set with their mouths 
radiating from the centre of the nest. Moreover, there is another 
curious circumstance connected with the nest. If it were to be 
opened, it would be seen to be composed of several concentric 
layers, very much like those ivory puzzle-balls which the Chinese 
make so beautifully. 

The method by wliich tlie nest is formed is very simple, thougli 
not one that is usually seen among the hymeiioptera. The layers 
of combs are made like hollow spheres, the mouths of the cells 
being outwards, and as soon as a layer is completed, the insects 
protect it from the weather by a cover of the same material as is 
used for the construction of the cells. When they require to 
make a fresh layer of cells, they do not enlarge the cover, as is 
the case with the wasp and hornet, but place the new cells upon 
the surface of the cover, and make a fresh cover as soon as the 
comb is completed. Thus the nest increases by the addition of 
concentric layers, composed alternately of comb and cover. 

Ill the nest which is in the British Museum, the insects have 
commenced several patches of comb on the outside of the cover, 
and one such patch is shown in the illustration. 

On the right of the globular nest is another curious structure, 
also made by insects of the same genus, and having a kind of 
similarity in its aspect. This nest, however, is very much longer 
in proportion to its width, and being fixed throughout its lengtii 
to a leaf, is not so plainly visible as the last mentioned specimen. 
Indeed, when the leaf has withered, as is the case with the object 
from which the drawing was made, the dull brown of the nest 
coincides so completely with the colour of the faded leaf, that, 
many persons would overlook it unh.*ss tlieir attention were 
s])ecially diawii towards it. 

On the extreme right of tlie illustration, and in the upper 
corner, is seen a nest which is also the work of insects belonging 
to the genus Polybia, and it is pendent from a bough, like the 
habitation of the Chartergus and othor j>ensile hymeiioptera. 
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In the same collection there are many more specimens of social 
nests formed by insects belonging to this genus, two cases being 
^uite filled with them. One is attached to the bark of a tree, 
and resembles it so closely that it seems to be made of the same 
substance, this similarity of aspect being evidently intended 
as a preservative against the attacks of birds and other insect- 
loving creatures, which would break up the nest, and eat the im- 
mature and tender grubs. Most of the nests are fixed to leaves, 
and are different forms, according to the species which made 
them. Tliey are mostly fixed to the under sides of the leaf, so 
that the weight causes the leaf to bend and to form a natural 
roof above them. The shape of the nest seems to depend much 
on the character of the plant to which it is fixed. Those that 
are fastened to reeds are long and slender, and generally much 
narrower than the sword-shaped leaf on which they rest. Others, 
wliicli are fastened to short and broad leaves, adapt themselves 
so closely to the shape of the leaf, that, if removed, they would 
enable any one to conjecture the form of the leaf upon which 
they had been fixed. 

One such nest is very remarkable. In general form it bears a 
singular resemblance to the nest of the fairy martin, which is 
figured at page 313, though its materials are entirely different. 
The nest is flask-shaped, and its base is fastened to a leaf which 
it almost covers. The body of the nest is oval, and the entrance, 
which is small, is placed at the end of a well-marked neck. The 
shell of the nest is extremely thin, not in the least like the 
loose, papery structure of an ordinary wasp-nest, nor the paste- 
board-like material wl'^ch defends the nest of the Chartergus. 
It is rather fragile, and in thickness is almost double that of the 
paper on which this account is pi-inted. 

The name of the species wliicli builds this curious nest is 
Polyhia scdnla, and the specimen was brought from Brazil. 

For the reasons which have been given at the beginning of 
this chapter, the Hive Bee has been reckoned among the Social 
Insects. 

The Bee has always been one of the most interesting insects 
to mankind, on account of the direct benefit which it confers 
upon the human race. There are many other insects which are 
in reality (piite as useful to us, and indeed are indispensable, 
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but which we neglect because we are ignorant of their labours. 
The -Bee, however, furnishes two powerful and tangible argu- 
ments in its favour—namely, honey and wax — and is sure, there- 
fore, to enlist our sympathies in its behalf. 

Independently, however, of these claims to our notice, if the 
Bee never made an ounce of honey — if the wax were as useless 
to us as wasp-comb — ^if the insect were a mere stinging creature, 
with a tetchy temper, it would still deserve our admiration, on 
account of the wonderful manner in which it constructs its 
social home, and the method by which that home is regulated. 



The accompanying illustration shows the lower part of the 
interior of a hive, which is supposed to be viewed through a 
plate of glass set in the hack. When the hive is in full opera- 
tion, the combs arc so crowded with Bees that their structure 
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can hardly be seen ; but in the illustration the Bees are supposed 
to have gone away, with the exception of one individual. 

I need not in this place repeat the well-known facts respect- 
ing the constitution of the Bees, nor describe the duties of the 
Queen, Drone, and Worker Bees. Suffice it to say, that the 
former is the mother as well as the queen of the liive ; that the 
workers are undeveloped females, which are properly called 
neuters ; and that the drones are males, which do no work, and 
have no stings. 

In the illustration, the Queen Bee is seen walking over the 
combs, and in this position she exhibits the peculiarities of form 
which distinguish her from her subjects, and which enables an 
experienced eye to detect her at once amid a crowd of workers. 
In the Queeii Bee, the abdomen is long in proportion to its 
width, and the wings slightly cross each other when closed ; the 
latter being a very conspicuous badge of sovereignty. The 
drones are easily distinguished by their generally larger size, 
their larger eyes, and the wide, blunt, and rounded abdomen. 

The lower part of the comb, in the foreground, is formed of 
cells which are closed at their mouth, and which do not show 
the hexagonal sliape as well as those which are yet empty. 
Some of the empty cells are shown above, and the Queen Bee is 
represented as making her way towards them. 

There arc three kinds of cell in a hive ; namely, the worker- 
cell, the drone-cell, and the royal-cell. Of these, tlie two former 
are hexagonal, but can easily be distinguished by the greater 
size of the drone-cell ; while tlie royal-cell is totally unlike the 
nursery of a subject, whether drone or worker, and is almost 
always placed on the edge of a comb. One of these cells is 
shown ill the illustration, and may be seen on the edge of the 
comb in the foreground. It is very much larger than an ordinai7 
cell, and is built with a lavish expenditure of wax that affords a 
curious contrast with the rigid economy observed in the structure 
of the other cells. The difference of size between the worker 
and drone-cells is shown in the central comb, where the worker- 
cells are seen below, and the drone-cells above. 

The little gmb which is placed in the royal cell is not fed 
with the same food which is supplied to the other Bees, but lives 
upon an entirely different diet, and which is, aijparently, of a 
more stimulating character ; and it is now well known, that if a 
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5^oiiT)g gnib wliich has been hatched in one of the workor-colls 
be removed into the royal-cell, and supplied with royal food, it 
becomes developed into a queen, and, in time, is qualified to 
rule and populate a hive. Tliis remarkable provision of nature 
is intended to meet a difficulty, which sometimes occurs, wlien the 
reigning queen dies, and there is no royal larva in tlie cell. 

Altliough the primary object of the bee-cell is to serve as a 
storehouse and a nursery, it also is made to answer other pur- 
poses. When the Bee seeks repose, it almost invariably creeps 
into a cell, and buries itself deeply thert'in, tlie whole head, 
thorax, and part of the abdomen being hichlen. If a hive be 
examined in the winter-time, every cell that happens to he 
empty will be tenanted by a Bee ; and when the poor insects 
are put to death by the absurd and cruel plan of smotluuing 
them with the fumes of burning sulpliiir, they will be found to 
have vainly sought escape from the suffocating vapour by forcing 
themselves into the recesses of the empty cells. 

As a general fact, the Bees place the honey in the coohist part 
of the hive, and the young brood in the waiim^st ; so that bee- 
keepers are enabled to procure honeycomb of wonderful purity 
by affixing glass or wooden caps to their hives. These caps are 
necessarily cooler than the body of the hive, and therein the 
Bees will store large quantities of honey. 

The chief point which distinguishes the comb of the Hive 
Bee from that of other insects, is the manner in which the cells 
are arranged in a double scries. The combs of the wasp or the 
hornet are single, and arc arranged horizontally, so that their 
cells are vertical, with the mouths downwards and the bastes 
upwards, the united bases forming a floor on which the nui’.se 
wasps can walk while feeding the young inclosed in the row of 
cells immediately above them. 

Such, however, is not the case with the Hive Bee. As eveiy 
one knows, who has seen a bee-comb, the cells aio laid nearly 
horizontally, and in a double scries, just as if a couple of 
thimbles were laid on the table with tbe i)oints touching each 
other and their mouths pointing in opposite directions. Increase 
the number of tbimbles, and there will be a tolerable imitation 
of a bee-comb. 

There is another ])oint which must now be examined. It the 
bases of the cells were to be rounded like those of the thimbles, 
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it is clear that they would have but little adhesion to each 
other, and that a large amount of space would be wasted. The 
simplest plan of obviating these defects is evidently to square off 
the rounded bases, and to fill up the ends of each cell with a 
hexagonal flat plate, which is actually done by the wasp. If, 
however, we look at a piece of bee-comb, we shall find that no 
such arrangement is employed, but that the bottom of each 
cell is formed into a kind of three-sided cup. Now, if we 
break away the walls of the cell, so as only to leave the bases, 
we shall see that each cup consists of three lozenge-shaped 
plates of wax, all the lozenges being exactly alike. 

These lozenge-shaped plates contain the key to the bee- cell, 
and their properties will tlierefore be explained at length. Before 
doing so, I must acknowledge my thanks to the Kev. Walter 
Mitchell, Vicar and Hospitaller of St. Bartholomew’s Hospital, 
who has long exercised his well-known mathematical powers on 
this subject, and has kindly supplied me with the outline of the 
present history. 

If a single cell be isolated, it will be seen that the sides rise 
from the outer edges of the three lozenges above-mentioned, so 
that there are, of course, six sides, the transverse section of 
which gives a perfect hexagon. Many years ago Maraldi, being 
struck with the fact that the lozenge-shaped plates always had 
the same angles, took the trouble to measure them, and found 
that in each lozenge, the large angles measured 109° 28', and the 
smaller, 70° 32', tlie two together making 180°, the equivalent of 
two right angles. He also noted the fact that the apex of the 
three-sided cup was formed by the union of three of the greater 
angles. The three united lozenges are seen at fig. 1. 

Some time afterwards, Eeaumur, thinking that this remarkable 
uniformity of angle might have some connexion with the 
wonderful economy of space which is observable in the bee- 
comb, hit upon a very ingenious plan. Without mentioning his 
reasons for the question, he asked Koenig, the mathematician, to 
make the following calculation. Given a hexagonal vessel 
terminated by three lozenge-shaped plates ; what are the angles 
which would give the greatest amount of space with the least 
amount of material ? 

Koenig made his calculations, and found that the angles were 
109° 20' and 70° 34', almost precisely agreeing with the measun^.- 
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ments of Maraldi, The reader is requested to remember these 
angles. Eeauinur, on receiving the answer, concluded that the 
Bee had very nearly solved the difficult mathematical problem, 
the ditference between the measurement and the calculation 
being so small as to be practically negatived in the actual con- 
struction of so small an object as the bee-ceU. 


A 



Mathematicians were naturally delighted with the result of 
the investigation, for it showed how beautifully practical science 
could be aided by theoretical knowledge, and the construction 
of the bee-cell became a famous problem in the economy of 
nature. In comparison with the honey which the cell is in- 
tended to contain, the wax is a rare and costly substance, 
secreted in very sraaU quantities, and requiring much time for 
its production ; it is therefore essential that the quantity of 
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wax employed in making the comb should be as little, and that 
of the honey contained in it as great, as possible. 

For a long time these statements remained unqontroverted. 
Any one with the proper instruments could measure the angles 
for himself, and the calculations of a mathematician like Koenig 
would hardly be questioned. However, Maclaurin, the well- 
known Scotch mathematician, was not satisfied. The, two results 
very nearly tallied with each other, but not quite, and he felt 
that in a mathematical question precision was a necessity. So 
he tried the whole question himself, and found Maraldi’s measure- 
ments correct, namely, 109° 28', and 70° 32'. 

He then set to work at the problem which was worked out by 
Koenig, and found that the true theoretical angles were 1 09° 28', 
and 70° 32', precisely corresponding with the actual measure- 
ment of the bee-cell. 

x\nother question now arose. How did this discrepancy occur ? 
How could so excellent a mathematician as Koenig make so 
grave a mistake ? On investigation, it was found that no blame 
attached to Kamig, but that the error lay in the book of 
logarithms which ho used. Thus, a mistake in a mathematical 
work was accidentally discovered by measuring the angles of a 
bee-cell — a misialcc suffLciently great to have cavscci the loss of a 
slii}! whose ca^ptain happened to use a copy of the same logarithmic 
tahles for calculating his longitude. 

Now, let us sec how this beautiful lozenge is made. There is 
not the least difficulty in drawing it. Make any square, ABCD 
(fig. 3) and draw the diagonal AC. 

Produce BA towards F and AD, both ways to any distance. 

Make AE and AG equal to AC, and make AF equal to AB. 
Join the points EFGB, and you have the required figure. 

Now comes a beautiful point. If we take AB as 1, being 
one side of the square on^which the lozenge is founded, AE and 
AG will be equal to and EF, FG, GB, and BE, will be 
equal to as can be seen at a glance by any one who has 

advanced as far as the 47th proposition of the first book of 
Euclid. 

Perhaps some of my readers may say that all these figures 
may be very true, but that they do not show how the cell is 
formed. If the reader will refer to fig. 4, he will see how the 
theory may be reduced to practice. After he has drawn the 
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lozenge-shaped figure which has just been described, let him draw 
upon cardboard nine of them, as is shown in the illustration 
(fig. 4.) Then let Inm cut out the figure, and draw his penknife 
half through the cardboard at all the lines of junction. He 
will then find that the cardboard will fold into an exact model 
of a bee-cell, the three lozenges which project from the sides 
forming the base, and the others the sides. This cell will, of 
course, have very short sides ; but by the simple expedient of 
widening the lozenges, which form the sides, without altering the 
angles, the imitation cell can be made of any desinMl length. 



The best way of showing this beautiful structure is to make 
two models, one to lie flat or be folded and opened at discre- 
tion, and the other formed into a cell, and tlic angles written 
upon the cardboard, i\ little gummed paper will hold the sides 
together, so that the model can be handled without breaking. 
A very amusing puzzle may be formed by cutting out the nine 
lozenge-shaped pieces of cardboard, and by requesting that tluiy 
be so put together as to form the model of a bee-cell. 

We have not yet exhausted the wonders of the bee-comb. 

If we take a piece of comb from wliich <all the cells have been 
removed, and hold it up to the light, we shall see that the cells 
are not placed opposite each other, hut that the three lozenges 
which form the base of one cell form part of the base of three 
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other cells, as is seen in fig. 2. Thus a still further economy of 
material is attained, while the strength is enormously increased, 
each of the edges formed by the junction of two lozenges 
making a buttress which performs precisely the same office as 
the buttresses of architecture. 

The same principle is obseiwable throughout the cell, which 
even at its edges is supported by three cells, and gives partial 
support to three others. As the walls of the cells are extremely 
thin, the Bee always strengthens their mouths by a thick edging 
of harder wax than that with which the cell itself is made. The 
engineer who plans girders, boilers, and other objects of a similar 
character, acts in precisely the same manner, and strengthens 
the comparatively thin and yielding plates by flanges or angle- 
irons. 

Many inquirers have asked thcmselv^es how the Bee constructs 
the comb, and on wliat principle it proceeds. To this question 
there have been several answers, none of which appear to be 
satisfactory. One ingenious entomologist remarked, that when 
the Bee placed the claws of its forefeet against eacli other, the 
limbs embraced a hexagonal space, of which the thorax formed 
one side. Another, a very popular solution of the question, is 
that which may be called the sculpture'’ theory. 

The Bee that commences the task is supposed to work a lump 
of wax on the stick or bar which suj^ports a comb, and then to 
excavate a circular hole on one side, the interior of the hole 
being shaped like a concave lens. Bound this hole or basin the 
Bee then excavates six other holes of equal diameter, so that 
their edges nearly touch each other. It then cuts away the wax 
from each basin until the material is reduced to the requisite 
thinness, and thus obtains the hexagonal cell. In the meantime, 
another Bee is working in the same manner op the opposite side 
of the wax, taking care, however, to make the< centre of its fii*st 
basin correspond with the union of three basins on the opposite 
side. A similar system of sculpturing is carried on, so that at 
last a series of hexagonal basins is formed, from which rise the 
walls of the future cells. 

There is an amount of plausibility about this theoiy, which is 
very attractive. It must, however, be remembered that the Bee 
is still supposed to execute problems which are as difficult as 
that which they are presumed to explain. 
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In the first place, the Bee must strike perfect circles from 
centres the distance of which from each other must he accurately 
adjusted. Again, these centres must be so placed that the centre 
of the circle sculptured on one side of the comb must be equi- 
distant from the centres of the three adjacent circles on the 
other side — a problem of no easy accomplishment, even with 
the aid of rule and compass. Then, if the circles be not perfect, 
or their centres wrongly placed, or the hollow of one cut deeper 
than that of another, or the hemisplu'rical form of the hollow 
not precisely just, the whole accuracy of the angle's is destroyed, 
and the entire comb would be as distorted as the first essays of a 
young carpenter. 

Then there is another explanation, which may he called the 
" equal pressure ” theory. The Bee is, according to the advocates 
of this theory, supposed to construct all the cells of a cylindrical 
shape, and the cells are supposed to assume the hexagonal 
form by equal pressure in all directions. Every one knows that 
cylinders made of a yielding substance, always become hexagonal 
if pressed together, and a similar process w^as su2>poscdto cause 
the h(;xagonal shape of the bee-cell. 

There is another theory, which I believe to be entirely original, 
whicli is suggested by the well-known mathematician and 
crystallograjjher above mentioned. Mr. Mitchell writes to me as 
follows : “ It may not he out of place to remark that the hce- 
cell forms a mould, as it wore, of the natural foiin of a crystal. 
There is in nature a great variety of crystals, hexagonal prisms 
terminated by throe jdanes, like the bee-cell. These have many 
different angles. But there is one form, called the rliomhic 
doilecahedron, see fig. G, very frequently found in natural 
crystals of the garnet, which has i^rccisely the same anghis as 
the hoc-cell. 

Certain crystals sjfiit naturally into idaiics precisely like the 
lozenges which have already been described in giving tlie key to 
the structure of the bee-cell. May it not, tlicreforc, be possible 
that wax, which is a crystallizable substance, cleaves in this 
particular direction, and does the Bee use this proj^erty in form- 
ing its cell? Though this vague conjecture sliould prove to be 
true, we shall not less admire the marvellous instinct which 
combines this fact with the structure of the cell.'’ 

It would, of course, be easy to fill many pages with the 
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account of the Hive Bee and its habits ; but fis i/liis work is 
restricted to the hahitatious of animals, wc can only look upon 
the Bee as a maker of social habitations. It will, liowever, be 
necessary to mention the material of which the comb is made. 

The other hymenoptera obtain their materials from external 
sources. The hornet and wasp have recourse to trees and 
branches, and bear home in their mouths the bundles of woody 
fibres which they have gnawed away. The upholsterer and 
leaf-cutter Bees are indebted to the petals and leaves of various 
plants, and various wood-boring insects make their liomes of 
the woody particles which they have nibbled away. The Bee, 
however, obtains her wax in a very different manner. 

If the body of a worker Bee he carefully examined, on the 
under sides of the abdomen will be seen six little flaps, not 
unlike pockets, the covers of which can be easily raised with a 
pin or needle. Under these flaps is secreted the wax, which is 
produced in tiny scales or plates, and may be seen projecting 
from the flaps like little semilunar white lines. Plenty of food, 
cpiiet, and warmth are necessary for the production of wax, 
and as it is secreted very slowly, it is so valuable that the 
greatest economy is needed in its use. It is, indeed, a wonder- 
ful substance ; soft enough when warm to be kneaded and to be 
spread like mortar, and hard enough when cold to bear the 
weight of brood and honey. Moreover, it is of a texture so 
close that the honey cannot soak through the delicate walls of 
the cells, as would soon be the case if the comb were made of 
woody fibre, like that of the hornet or wasp. 

Indeed, it is a most remarkable fact that the Bee should be 
able to produce not only the honey, but the material with which 
is formed the treasury wherein the honey is stored. Honey 
itself is again scarcely less remarkable than wax. The Bee goes 
to certain flowers, inserts its hair-clad proboscis into their re- 
cesses, sweeps out the sweet juice, passes the laden proboscis 
through its jaws, scrapes off the liquid and swallows it. The 
juice then passes into a little receptacle just within the abdomen 
called the honey-bag,” which is apparently composed of an 
exceedingly delicate membrane, and seems to discharge no other 
office than that of a vessel in whicli the juice can be kept while 
the Bee is at work. 

As soon as the honey-bag is filled, the Bee flies hack to the 
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hive and disgoi’gos the juice into one of tlie colls. But, during 
that short sojourn in the insect, the juice has undergone a 
change, and been converted into honey, a substance which is 
quite unlike that from which it was formed, and which has 
an odour and flavour peculiarly its own. How tliis change is 
wrought is at present unknown, for the little bag in whicli the 
transformation is made is composed of a membrane that seems 
incapable of exerting any influence upon the substance con- 
tained within it. 

All food that is eaten by the Bee passes through the honey- 
bag, which is closely analogous to the crop of a bird, and it 
would seem that the honey ought rather to pass into the stomach 
than be disgorged at the will of the insect. However, it is well 
known that many birds feed their young by disgorging food, and 
the Bee is enabled to perform the same operation by means 
of a little valve which leads from the honey-bag into the 
stomach, and is plainly perceptible even witli the unassisted eye. 
Under ordinaiy circumstances the valve just allows the food to 
pass gently and gradually into the stomach ; but the violent effort, 
which is made in ejecting the food, closes the valve, and only 
allows the honey to flow upwards through the mouth. 

The office of the worker and drone cells is two-fold — first, 
to act as nurseries for the insects while passing through their 
preliminary stages, and next to serve as repositories for food, 
whether liquid or solid. The egg of the Queeii-Bce is placed 
nearly at the bottom of the cell, exactly on the angle where the 
points of the lozenges meet. It is soon hatched into a little 
white grub, which is assiduously fed by the nurses, and gi’ows 
with wonderful rapidity. As soon as it has eaten its last larval 
meal, it spins a silken cover over the cell, and remains tliere 
until it has become a perfect insect. It then bites its way out, 
and after a day or so devoted to hardening and strengthening its 
limbs, it leaves the hive and joins in the labours of the com- 
munity. 

Ho sooner is the Bee fairly out of its waxen nursery, than the 
workers clear out the cell, and prepare it for tlie reception of 
honey. As soon as the cell is filled, the Bees close up the 
entrance with a waxen door, which is air-tight, and serves to 
preserve the honey in proper condition. Those who wish to eat 
lioney in its pure state should always purchase it in the comb. 

F F 2 
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If it be stored in pots, however well they may be scaled, it 
always crystallises, and in that state is injurious to digestion. 
Moreover, it is so extensively adulterated, tliat a pot of really 
pure honey is not readily obtained. 

Besides the honey, “ bee-bread” is placed in tiic cells. This is 
a compound of honey and the pollen of dowers, and is chiefly 
used as food for the young grubs. We may often see the Bees 
hastening home with a load of yellow pollen on each of the 
hinder pair of legs, and tliis pollen is destined to be made into 
heti-hread. 

Such, then, is a badef ontlinc of the wonderful social hahita- 
tion which is made by the Hive Bee. 

We now come to an insect which is as well known by name as 
tlic bee, tljough not so familiar to onreyes. This is the common 
lioiiNET iYespa crahm), which is tolorahly i)lentiful in many 
parts of England, hut seems to he almost absent from others. 

The ne.st of the Hornet is much like that of the wasp, except 
that it is pvopoitionately larger, and is almost invariably built 
in hollow trcv:‘-s, deserted outhouses, and ])laces of a similar 
description. Whenever the lloniet takes up its residence in an 
inhabited house, as is sometimes the case, the inmates are sure to 
1)C ill arms against the insect, and with good reason. The 
ITornct is much larger than tlu‘. wasp, and its sting is propor- 
tionately venomous. It is popularly said that three IJornetsean 
kill a man ; and although in such a case the sufferer must previ- 
ously have been in bad luiiilth, the poisonous properties of the 
Hornet are sufliciently virulent to render such a saying popular. 

Moreover, the Hornet is an irascilde insect, and given to 
assault those whom it fancies are approaching its nest with evil 
intentions. It is not pleasant to he chased by wasps, but to he 
chased by Hornets is still less agi-ecable, as I can personally 
testify. They are so persevering in their attacks that they wiU 
follow a man for a wonderfully long distance, and if they he 
struck away over and over again, they will return to the charge 
as soon as they recover from the shock. There is a deep 
ominous menace in their hum, which speaks volumes to those 
who have some acquaintance with the language of insects ; and 
no one who has once been chased by these insects will willingly 
run the same risk again. 
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Mr. S. Stone, wliose interesting letter upon the wasp has 
already boon mentioned, tells me that he has been successful in 
breeding Hornets as well as wasps, and forcing them to build 
nests much more beautiful than they would have made if they 
had been at liberty. 



One nest, when of moderate size, was removed from the head 
of a tree, and placed in a large glazed box similar to those whicdi 
have been mentioned in connexion with the wasj). Within tljo 
box the Hornets continued their labours, and a most beautiful 
ncjst was produced, symmetrical in shape, and variegated with 
wonderfully rich colours. “Such a nest as that,’' writes Mr. 
Stone, ‘‘is not produced by Hornets in a general way. They do 
not trouble themselves to form much of a covering, e.sj)ecially 
when a small cavity in the head of a tree is selected, which is 
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often the case. The walls of the chamber tiiey consider a suffi- 
oi(mt protection for the combs. 

“ If you expect them to form a substantial covering, the combs 
must be so placed as to have ample space around them, and if 
you expect them to fabricate a covering of great beauty, you 
must select the richest coloured woods, and such as form the 
most striking contrasts, and place them so that the insects shall 
be induced, nay, almost compelled, to use them in the construc- 
tion of their nest. This is exactly what I did with reference to 
the nest in question.” 

Knowing from experience the difficulty of assaulting a 
Hornet’s nest, I asked Mr. Stone how he performed the task, 
and was told that his chief reliance was placed on chloroform. 
Ai)proaching very cautiously to the nest, he twists some cotton 
wool round the end of a stick, soaks it in chloroform, aud 
])ushcs it into the aperture. A miglity buzzing immediately 
aris(*,s, but is soon silenced by the chloroform, and as soon as this 
rcisult has happened, mallet, chisel, and saw are at work, until 
the renewed buzzing tells that the warlike insects are recovering 
their senses, and will soon be able to use their formidable 
weapons. The chloroform is then re-applied until they are 
quieted, and the tools are again taken up. 

The extrication of a nest from a hollow tree is necessarily a 
long and tedious process, on account of the frequent interrup- 
tions. Even if the insects did not interfere with the work, the 
labour of cutting a nest out of a tree is much harder than could 
be imagined by those who have not tried it. 

Moreover, tlie habits of Hornets are not quite like those of the 
wasps. At night, all the wasps retire into their nest, and in the 
dead of night the nest may be approached with perfect safety, 
the last stragglers having come home. Hornets are apt to con- 
tinue their work through the greater part of the night, and if the 
moon be up, they are nearly sure to do so. Therefore, the nest- 
hunters are obliged to detail one of their party as a sentinel, 
whose sole business it is to watch for the Hornets that come 
dropping in at intervals, laden with building materials or food, 
and that would at once dash at the intruders upon their 
domains. Fortunately, the light from the lanterns seems to 
l>lind them, and they can be struck down as they fly to and fro 
in the glare. 
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The nest that has just Ixicii laentioned, was rather deeply 
imbedded in the tree, and cost no less th.an six hours of con- 
tinuous lalx)ur, the work of excavation having been begun at 
eight p.M. and the nest extracted at two A.M. on tlie following 
morning. 

111 the illustration is seen a portion of a lately begun nest, 
much reduced in size, as may be conjectured from the dimen- 
sions of the insects that are crawling upon it. As the arrange- 
ment of the combs is identical with that of the w^asp-ncst, the 
interior is not disclosed. Another reason for showing the exterior 
of the nest is, that the reader might sec how the Hornet forms 
the paper-like cover, and the manner in which the insects can 
enter at different parts, instead of having but a single entrance, 
as is the case with several hymenopterous nests wliich have been 
mentioned. 

In many parts of Jlrazil there may l>o seen the social nests 
of certain hymenopterous insects, whicli are very iiptly termed 
Synccca, this name being derived from two Greek words, whicb 
signify sociality. 

The nests of these insects liave some resemblance to those 
of certain Polybiaj, whicli have already been described. They 
are, however, of much greater size, and as they arc rather 
heavy, are affixed to tolerably strong branches. One such nest, 
wdiicli is now in the British Museum, has been built upon a post, 
nearly encircling it above, and sloping off to a rounded point, 
nearly two feet below the highest portion. Another is fixed to a 
rather stout, straight, and upright branch. Tlie iiesis are dark 
brown in colour, and as they are fixed to olijects of a similar 
hue, are very inconspicuous. The insect whicli makes this nest 
is nearly as large as the English hornet. 

The 'walls of the nests made by insects of this genus are very 
thin and fragile, not unlike those of the structure built by 
Polybia scdula. In one nest the cover is remarkably elegant, 
being shaped like the half of a melon cut longitudinally, and 
moulded into ribs wbicli mn transversely across the nest, and 
have a gentle and regular curve. Tliese ribs project about a 
quarter of an inch, and are nearly half an inch wide, and are as 
round and regular as if they were produced by cords woimd 
upon the combs. 
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The insect which made this nest is of a deep steel-blue colour, 
looking nearly black in a dim light. The head is rather large, 
and the abdomen is rounded and small, being connected with 
the thorax by a footstalk of moderate length. 

The two remarkable nests which are figured in the large illus- 
tration come from different parts of the world, but, as they are 
similar in many respects, they are placed close to each other. 

The long, flask-like nest was brought from Mexico, by Owen 
Bees, Esq. in 1834. Even before it was opened, its structure 
was evidently full of interest. The colour is dull white, not 
unlike parchment, and the texture of the materials is nearly as 
hard, stiff and close as that substance. When placed under the 
microscope, it is seen to be composed of a vast number of sliiniiig 
threads, crossing and recrossing each other in every direction, 
and producing a matcrical like very thin, but stiff felt. 

It was suspended to a branch, but could not swing in the 
wind, because a twig descended into the neck and prevented any 
lateral motion. At the bottom of tlic nest there is a small and 
nearly circular aperture, through which the insects are enabled 
to make their exit and entrance. The length of the nest is about 
eight inches. 

So much for the exterior. On opening the nest, however, a 
most singular state of things was discovered. A great, number 
of pupa;, evidently those of some butterfly, were sus])ended l)y 
their tails to the walls and to the twig wliich runs down the 
nest. Ill this nest they were about one hundred in number, and 
they were hung to the whole of the upper part of the nest, but 
without any particular order. 

On seeing this nest, an entomologist naturally asks how 
and when the insects made it. That they did not form it of a 
small size and then add to its dimensions in order to suit their 
growth, is evident from the fact that no trace of enlargement can 
be perceived. It is most probable that as in the case of the 
processionary moth, the caterpillars spin their silken home when 
they are three parts grown, and in consequence have but a short 
time to spend in it before they pass into the quiescent pupal 
form. 

It is evident that the insects make their escape from their 
pensile home as soon as they have broken out of the pupal skin, 
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because the aperture is so small tliat they could not possibly 
pass through it when their wings were thorouglily (‘xpanded and 
dried. Of what form and colour these wings might be, was for 
a long time a mystery. Mr. Westwood, who first oiienod a nest, 
carefully dissected some of the pupiu, and by cautiously softening 
the withered membranes in warm water, succeeded in spreading 
out the wings sufficiently to learn the general form of the 
nervures and the shape of the cells/' as the spaces between 
the nervures are named. 

Specimens of the perfect insect have now been obtained, and 
arc seen to be butterilies closely resembling in shape the lovely 
heliconidfe, which arc so plentiful in Southern America, but 
of very simple colours, the general hue being blachish brown, 
diversified by a broad, but indistinctly marked white band across 
the wings. Examples of the nest have laU;ly been sent to Vienna, 
but any one who wishes to see the specimen from wliicli the 
above sketch and description were taken, may do so by visiting 
tlie museum at (Ixford, where the pto'b'ct butterilies may also 
be seen. The scientific name of the butterfly is Envheira 
sociidis. 

On the upper part of tlie same illustration may be st‘(;n a 
curious objiict, that looks something like a llattenod pincushion 
fastened to the branches. This is the nest of’ a social iuscict, and 
is, 1 believe, an uniipic S])ccinicn. It was brought from Tropical 
Africa by ATuiiori Wollaston, Esrp and is so remarkable as to 
deserve a detailed description. 

In length it nieasures eight incluss, and in width live ajul a 
half inches, its depth being about tlirec indies. Tlio asjxrt of 
tlie exterior gives but little promise of tlie exceeding streiigtlj of 
the structure, which is as hard and elastic as the side of a silk 
hat, rebounding when pressed in precisely the same manner. 
Wlien cut, this covering is seen to be douldc, tlie. outer casci 
being very tliiii, and formed of orange-brown silken tlii’cads, ami 
the inner being made of many successive lay(*rs (d* dark brown 
silk, so that it looks very like undnsssed leallu'T. 

The most extraordinary part of the nest, liowever, is the 
jwovision which is made fur the exit of tlie inmates. Set u])on 
different parts of the nest are thirteen or fourteen little conit*al 
protuberances, which do not project very far from the general 



442 


HOMES WITHOUT HANDS. 


surface, and arc quite inconspicuous. On examination, these 
prominences are seen to be composed of stiff silken threads, 
which converge to a point, precisely like those which guard the 
entrance of the emperor moth’s cocoon, so that any inhabitant 
can crawl out, hut no enemy can crawl in. 

This nest, like the preceding, may be seen in the museum at 
Oxford. 



SMALL EHMIXE MOTH. 


TiiEitK is a very pretty, very interesting, and very destructive 
insect, called by entomologists the Smatx Eiimine Moth {Ypono- 
mextia paddld), which is very plentiful in this country, and by 
gardeners is thought to be mucli too plentiful. It can easily be 
recognised by its long narrow wings, the upper pair of which are 
soft silvery, or satiny white, spotted with black, and the lower 
])air dark brown. The expanse of the spread wings is about 
three quarters of an inch. 

In its winged and pupal states the insect is perfectly harmless, 
but in its larval condition it becomes a terrible pest. Most cater- 
piUars wage war singly on the foliage, and though they do much 
damage, their ravages are conducted in a desultory manner. The 
Small Ermines, however, band themselves together in hosts, 
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and march like disciplined armies to the attack, invading a 
district and completely devastating it before they proceed to 
another. 

They live in largo tents, placed among the branches of some 
tree, and composed of silken threads, which are loosely crossed 
and recrossed in various directions. From this centre the cater- 
pillars issue in vast numbers, each individual spinning a strong 
silken thread as it proceeds, which acts as a guide to the nest, 
just as the fabled clue led through the intricacies of llosamond's 
bower. When once these caterpillars have taken possession of 
a tree, they are sure to strip it of its leaves as completely as if 
the foliage had been plucked by hand. It is a very curious 
sight to watch the systematic manner in which these troublesome 
insects set about their work, how they send out pioneers which 
lead the way to new branches, either by crawling up to them or 
by lowering themselves to tliem by means of their silken life- 
lines, and how soon they are followed by their ever hungry 
companions. 

l^crhaps the reader may wonder why the little birds do not 
eat these caterpillars. When they have nearly stripped the 
branch, they are very conspicuous, especially as they make their 
way from bough to bough along their silken bridges. Indeed, a 
proprietor of a garden that was much damaged by this moth did 
once mention the immunity of the caterpillars as a proof that 
any tenderness to small birds was misplaced, saying that if the 
sparrows were half as insectivorous as 1 mcniioiied, they would 
long ago have eaten all the cateipillars. 

Now, at the first glance, there seemed to be some reason in 
this remark ; but a short look at one of the damaged trees 
explained the reason why the sparrows did not eat tlic cater- 
pillars. The birds literally dared not approach the insects ; for 
the silken threads which traversed the branches in all directions 
were an effectual barrier, striking against the wings and ter- 
rifying the poor birds. We all know that a few threads of fine 
cotton passed from bough to bough of a gooseberry-bush will 
deter any little bird from settling on it ; and, in the same 
manner, the silken threads of the caterpillars deter the birds 
IVom settling on the branches. These threads are veay elastic, 
and of marvellous strength, considering their tenuity, producing 
most uncomfortable sensations when they come across the face, 
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and being nearly as strong as the fibres spun by the common 
silkworm. 

The caterpillar wliich works all this damage is rather slender, 
and is covered with black dots along the back. 

Another well-known British insect which constructs social 
habitations is the GoLD-TAiLED Moth {Porthesia chrysorrJuea), a 
familiar and beautiful insect, with wings of soft downy plumage, 
and snowy- white in colour, and a tuft of yellow hair at the end 
of the tail. The perfect insect may often be seen sticking on 
the trunks of trees in gardens, waiting until the evening, when 
it will fly off to its labours. 

When the moth has laid its eggs, it plucks off the beautiful 
yellow tuft at the end of the tail, and witli it forms a roof over 
the pile of eggs, laying the hairs so artificially as to make a 
perfect thatch. When the larva) arc hatched, they retain their 
sociability, and spin for themselves a common domicile. Tliis 
house is very remarkable. Viewed on the exterior, it is seen to 
be a bag-like structure of whitish silk, rather strong and tough, 
but very yielding. 

One of these nests, which I found in Wiltshire, is now before 
me. It was found in a hedge, about two feet from the ground, 
and is rather a complicated structure. The sea Abiding, so to 
speak, of the nest is formed by a horizontal spray of three small 
twigs, and it is strengthened by the long hedge-grass which 
crossed the spray. Seeds of diflerent kinds are w^oven into the 
w\alls, so that a comparatively sjnall portion of the silk is exposed 
to view. 

When cut opcai, it show^s a singularly beautiful structure 
within. There arc sevei-al sheets of silken tissue, each Ix^eoming 
more delicate, and the innermost being wdiite, shining like satin ; 
whereas the outer covering is diill-wliite, and very tougli, cling- 
ing to the scissors so that a straight cut is almost impossible. 
Delicate w\alls divide the interior into several compartments, in 
all of wliich are evidences that the caterpillars must have resided 
for some time. The reason wdiy the creatim',s make this nest is, 
that they are hatched tow^ards the end of summer, and in conse- 
quence arc forced to pass the wdnter in the larval condition, so 
that some w^arm residence is needful for them. It is w^ell knowm 
that air is a very bad conductor of beat, and, in consequence, the 
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successive sheets of silk which cover tlie nest, and which inclose 
l.'iyers of air between them, form a protection which is far warmer 
than would be obtained by a solid mass of silk measuring twice 
the tliickness of the three walls, together with their intervening 
spaces. 

There is an allied insect, popularly called the Brown-tailed 
Moth (Porthesia aurljlua), which spins a social nest that in 
many respects resembles that of the Gold- tailed Moth, The 
nest, however, is scaixjely so elegant, nor is the silken web so 
beautifully delicate. Much, however, depends upon surrounding 
conditions, such (is the disposition of the twig on which the nest 
is placed, and the presence or absence of leaves, whether thosi‘. 
of the tree or of otlicr plants that happen to grow in close 
proximity. 

These nests are very firmly constructed, find the walls are 
solid, as is needful for insects which are obliged to pass the 
winter within them. There arc, however, many cateipillai’s 
which live socially, and which spin a common habitation, but 
which leave it before the cold weather comes on, and, in conse- 
quence, do not need such thick walls. Any hedgerows wher^j 
nettles are found will supply numerous examples of such n(*-sts, 
made by the cui'ious catcrpillai*s which afterwards assume the 
lovely and familiar forms of the 1*EAC0CK and Small Iortoisl- 
siiELL Butterflies (Va?icssa To and Vanessa urticx). Great black 
masses of these caterpillars may be seen upon the nettles, and, 
on examining them closely, they will be seen to reside within a 
common home, made of tougli silken threads, very loosely spun, 
and forming a kind of net, with long and irregular meshes. 
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SOCIAL INSECTS— (CONTINUED.) 

A curious Ant from India (Myrmica Kirlii ) — Locality of its nest —Descript ion 
of the nest, its material and mode of structure — A nocturnal misadventure — 
The DmVEn Ant of Africa— Description of the insect — Reason for its name— 
Its general habits — Destructive powers of the Driver Ant — How the insects 
devour meat and convey it home — How they kill snakes — Native legend of 
the python — Their mode of march — Fatal effects of the sunbeams — An extem- 
porised arch — Method of escaping from floods — Site of their habitation — Modes 
of destroying them — Living ladders and their stmeture — Method of crossing 
streams — Tenacity of life— A decapitated Ant — Mode of biting — Description of 
the insect— Curious nest of a Brazilian Wasp— Weight of the nest and method 
of attachment — Variety of Polistes nest — Pollutes citerrimus and its singular 
nest— Beautiful structure of an unknown Polistes. 

Although several species of Ants have been mentioned under 
the title of burrowing insects, there are many which possess very 
interesting habits, and which may here take their place among 
the creatures which buM social habitations. Among them is a 
curious insect inhabiting India, and discovered by Colonel Sykes, 
the well-known naturalist, who called it Myrmica KirUi. 

This insect forms its nest on the branches of trees and shrubs, 
and Colonel Sykes mentions that he has found tlieir curious 
habitation on the branches of the Kurwund shrub, Garissa 
Carandas, and on the Mango-tree, Mangifera Indica. 

The nests are more or less spherical, and are about as largo as 
an ordinary foot-balL The material of which they ai-e made is 
cow-dung, which is spread in flakes in a manner that reminds 
the observer of the outside cover of a wasp’s nest. The flakes 
are placed upon each other like the tiles of a house, so that 
although the insects can creep into the nest beneath the 
no water can enter. On the summit of the nest is one very large 
flake, that acts as a general roof to the structure. 

Within the nest are placed a number of cells made of the 
same material as the exterior, and in them may be found insects 
in every state of development, eggs in one, larvae in another, and 
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pupj« in a third. No provision seems to be laid up within the 
nest, so that the inhabitants must depend on their daily excursions 
for their food. 

When Colonel Sykes brought home the first nest he discovered, 
he hung it to the tent-pole, preparatory to examining it in the 
morning. “ In the night the men were awakened hy repeated 
punctures and general irritation of the skin, but the darkness 
prevented them from discovering their tormentors, and they con- 
tinued to toss and tumble in their beds for some liours in no very 
complacent state of mind. At last they got up, dressed them- 
selves, and abandoned the tent; but the evil was rather aggravated 
than abated, as parts of their persons which had previously 
escaped had now their share*, of suffering. At dayliglit they 
discovered to their consternation that they were covered with 
minute ants, which had filled their pantaloons, penetrated the 
sleeves of their coats and every other jiait of tlieir habiliments. 
On inspecting the tent, they found the interior teeming witJi 
multitudes of little angry beings, in busy progress, seeking fo 
resent the outrage which had lieen committed on the community 
by the removal of their abode.” 

The insects are extremely small, barely one fifth of an inch in 
length, and are reddish in colour. 

Perhaps one of the most terrible of insects is that whicli is 
appropriately called tlie Driver Ant of Western Africa (An(m7m 
arcens). 

This insect is a truly remarkable creature. Although it is to 
be found in vast numbers, it has never been found in the winged 
condition, and neither the male nor the female have as yet been 
discovered. The workers are uniform in colour, but exceedingly 
variable in size. Their hue is deep brownish black, and theur 
length varies from half an inch to one line, so tliat the largest 
workers nearly equal the common earwig, wliile the smallest are 
no larger than the familiar red ant of our gaideiis. In the 
British Museum are specimens of the workers, which form a 
regular gradation of size, from the largest to the smallest. 

They are called Driver Aiits, because they diivo before them 
every living creature. There is not an animal that can withstand 
the Driver Ants. In their march, they carry destruction before 
them, and every beast knows instinctively that it must not cross 
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their trade. Tliey liave been known to destroy even the agile 
monkey, when their swarming host had once made a lodgment 
on its body, and when they enter a pigstye, they soon kill the 
imprisoned inhabitants, whose tough hides cannot protect them 
from the teeth of the Driver Ants. Fowls they destroy in 
numbers, killing in a single night all the inhabitants of the hen- 
roost, and having destroyed them, have a curious method of 
devouring them. 
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Tlie Eev. Dr. Savage, who has experimented upon these for- 
midable insects, killed a fowl and gave it to the Ants. At first, 
they did not seem to pay much attention to it, but he soon found 
that they were in reality making their preparations. Large 
parties of the insects were detached for the purpose of preparing 
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a road, and worked with the assiduity 'which seians to ho a 
characteristic of these energetic insects. Numbers of them were 
employed in smoothing the road to the nest by removing every 
obstacle out of the way, until by degrees a tolerably level road 
was obtained. The Ants are possessed of strength whicli seems 
gigantic when compared with their size, carrying away sticks 
four or five times as large as themselves, and never failing to 
pounce upon any grub or insect that might happen to be lurking 
beneath their shelter. Tliey always carried such burdens longi- 
tudinally, grasping them with their jaws and legs, and passing 
the load under tlie body. Some of these roads are more than 
two hundred yards in length. 

Meanwhile, the other Ants were busy with tlie fowl. Beginning 
at tlie base of the beak, they contrived to pull out the feaihers 
one by one, until they stripped it regularly backwards, woiking 
over the head, along the neck, and so on to the body. This w^as 
evidently a very hard task, as the insects did not possess suflici(‘.nt 
strength to pull out the feathers by main force, and were conse- 
qucntl}^ obliged to grub them up laboriously by the roots. 'Jdie 
next business was to pull the bird to pieces, and at this work 
they were left. Unfortunately the experiment was s])oiled by 
the natives, who stole the fowl, thinking that the Ants had eaten 
so many of their poultiy that they were justified in retaliation. 
Others chose to excuse theinselves by saying that tluy thought 
the fowl to be a fetish olfering to the Ants, and accordingly took 
it away from them. 

The large iguana lizards fall victims to the Driver Ants, and 
so do all reptiles, not excluding snakes. It seems, fiom the per- 
sonal observations of Dr. Savage, that the Ants commence their 
attack on the snake by biting its eyes, and so blinding the poor 
reptile, which only flounders and writhes helplessly on one spot , 
instead of gliding away to a distance. 

It is said by the natives, that 'vdien the great python has 
crushed its prey in its terrible folds, it does not devour it at 
once, but makes a large circuit, at least a mile in diameter, in 
order to see whether an army of Driver Ants is on the march. 
If so, it glides off, and abandons its prey, which will soon be 
devoured by the Ants ; but if the ground is clear, it returns to 
the crushed animal, swallows it, and gives itself to repose until 
the process of digestion be completed. Whether this assertion 
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be true or not, Dr. Savage cannot say ; but it is here given in 
order to show the extreme awe in which the natives hold the 
Driver Ants. 

So completely is the dread of them on every living creature, 
that on their approach whole villages are deserted, and in ex- 
treme cases the entire population is forced to take to the rivers, 
knowing that tlie insects will not enter water unless obliged 
to do so ; altliough on occasions they do not hesitate to commit 
themselves to the waves, as will presently be seen. 

The order of their marching is very curious, and is well 
described by Dr. Savage : — 

“ Their sallies are made in cloudy days, and in the night, 
chiefly in the latter. This is owing to the uncongenial influence 
of the sun, an exposure to the direct rays of which, especially 
wlien the power is increased by reflection, is almost instan- 
tajieously fatal. If they should be detained abroad till late in 
tlie morning of a sunny day by tlie quantity of their prey, they 
will construct arches over their path, of dirt agglutinated by a 
fluid excreted from their mouth. If their way sliould run under 
thick grass, sticks, &c., affording sufficient shelter, the arch is 
dispensed witli ; if not, so much dirt is added as is necessary to 
eke out the arch in connexion with them. In the rainy season, 
or in a succession of cloudy days, the arch is seldom visible ; 
their i)ath, howtiver, is very distinct, presenting a beaten appear- 
ance, and freedom from everything moveable. 

‘‘ They are evidently economists in time and labour; for 
if a crevice, fissure in the ground, passage under stones, &c., 
come in their way, they will adopt them as a substitute for the 
arch. 

“ In cloudy days, when on their predatory excursions, or mi- 
grating, an arch for the protection of the workers is constructed 
of the bodies of tlieir largest class. Tlieir widely-extended jaws, 
long slender limbs, and projecting antenme, intertwining, form a 
sort of network, that seems to answer well their object. When- 
ever an alarm is given, the arch is instantly broken, and the 
ants, joining others of the same class on the outside of the line, 
who seem to be acting as commanders, guides, and scouts, run 
about in a furious manner, in pursuit of the enemy. If the 
alarm should prove to be without foundation, the victory won, or 
danger passed, the arch is quickly renewed, and the main column 
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marches forward as before, in all the order of an intellectiuil 
military discipline.” 

Sometimes, as is usual in tropical countries, the rain descends 
like a flood, converting in a few minutes whole tracts of country 
into a temporary lake. The dwellings of the Driver Ant are 
immediately deluged, and, but for a remarkable instinct whicli is 
implanted in the insects, most of the Ants, and all the future 
brood, would perish. As soon as the water encroaches upoji 
their premises, they run together and agglomerate themselves 
into balls, the weakest (or the “ women and children,” as the 
natives call them) being in the middle, and the large and powerlul 
insects on the outside. These balls are much lighter than water, 
and consequently float on the surface, until the floods retire and 
the insects can resume their place on dry land. 

The size of the ant-balls is various ; but they are, on an average, 
as large as a full-sized cricket-ball. One ol these curious balls 
was cleverly caught in a handkerchief, put in a vessel, and sent 
to Mr. F. Smith, of the Britisli Museum, who has kindly ]>re- 
sented me with several s])ecimens of th(‘. insi‘ct. 

When a colony of these insects has been established near 
a house, the inhabitants naturally endeavour to destroy it. The 
habitation is very simple and artless, and gtiucrally consists of a 
mere hole in a rock or bank, in which the creatures asscunble. 
They are very fond of usurping the sopulchn^s (jf the dead, which 
are usually excavated in the sides of hills, and an*- about eiglitcttm 
inches in depth. 

The natives generally try to destroy the colony hy hea])ing 
dry leaves of the palm upon the dwelling, and setting tiro 
to the lieap. When this plan was tried, it was found to Ixj 
very unsatisfactory ; for the greater mass of tin*- insects contiivcjd 
to make their escape, and were found upon neiglihouriiig trefis, 
clinging in heavy bundles and long festoons, wliieh connected 
one branch with another, and formed ladders over which th (3 
insects could pass. These festoons were mad(j in a very curious 
manner. 

First, a single Ant clung tightly to a branch, and then a second 
insect crawled cautiously down its suspended body, and hung to 
its long, outstretched limbs. Others followed in rapid succession, 
until they had formed a complete chain of Ants, which swung 
about in the wind. One of the largest workers then took its 

GO 2 



452 HOMES WITHOUT HANDS. 

stand immediately below the chain, held firmly to the branch 
with its hind limbs, and dexterously caught with its fore-legs 
the end of the living chain as it swung past. The ladder was 
thus completed, and fixed ready for the transit of insects ; and, 
in a similar way, the whole tree was covered with festoons of 
Ants, until it was blackened with their sable bodies. 

They can even cross streams by means of these ladders. 
Crawling to the end of a bough which overhangs the water, they 
form themselves into a living chain, and add to its length until 
the lowermost reaches the water. The long, wide-spread limbs of 
the insect can sustain it upon the water, especially wlien aided 
by its hold on the suspended comrade above. 

Ajit after Ant pushes forward, and the floating portion of the 
chain is thus lengthened, until the free end is swept by the 
stream agaijist the opposite bank. The Ant whicli forms the 
extremity of the chain then clings to a stick, stone, or root, and 
grasps it so firmly, that the chain is held tightly, and the Ants 
can pass over their companions as over a suspension bridge. In 
the illustration a column of Driver Ants is shown on the march. 
The vanguard of the column has crossed the stream by means of 
tlie living ladder, which is seen suspended from a branch, and 
extended across the water. The fragile tube whicli they build 
is also shown, and a few of the larger architects are drawn of 
the natural size. The smaller siiecimens will not emerge from 
the tunnel. 

There is a species of Ant in Ceylon which makes living 
bridges in precisely the same manner as the Driver Ant. In 
Mr. E. Sullivan’s “ Bungalow and the Tent there is the following 
passage : — “ I have seen Ants form a bridge from one stick to 
another. I even saw one leave his companions, who were clus- 
tered at the end of a stick, unable to reach another at a short 
distance, make a considerable circuit, ascend the stick they were 
aiming at from another direction, and by stretching out his body 
as far as possible, enable the pioneer of the main body to reach 
him, and thus complete the chain of communication, by which 
the rest immediately crossed. It would be difficult to prove 
that this was not reason.” 

Finding that the comparatively gradual action of fire per- 
mitted the active insects to escape before the heat finally reached 
them. Dr. Savage waited until they had settled in their home, 
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and then poured upon them a few gallons of boiling water, which 
was instantaneously fatal. As for cold water, they seem to care 
little for it ; having been immersed for twelve hours, and although 
they were apparently dead when removed, yet they soon re- 
covered themselves, and ran about as lively as ever. Their 
tenacity of life is indeed wonderful, and injuries whicli would 
immediately kill almost any creature seem to have no imme- 
diate effect upon their vigour. Another fact, illustniting their 
tenacity of life, may here be stated. 

The head of one of the largest class, when dissevered fi'om th(^ 
body, grasped the finger of an attendant so furiously, as to cause 
an immediate flow of blood. It was left in a glass tumbler from 
three r.M. till the next morning at eight o’clock, when the finger 
was again applied, and aj^pareiitly as severe a wound as beforti 
inflicted. Another individual of the same class was dec.'ipihilt‘d 
at seven A. M., and at half-past nine n(',xt morning, twenty-six and 
a half hours from the time of dc‘.capitation, a piece of lu^wspaper 
was hold between the jaws, udiich it grasjied and retained witli 
considerable force. 

“ I then applied the small fing(‘r of my right hand, which it bit 
severely ; indeed, so powerful was the grasp, that the point of 
tlui mandibles met beneath the cuticle. It then ixuily withdrew 
one mandible, and, pointing it more i>erpendicularly, x>onctrated 
deeper than the other, and thus at every stroke giving to the 
mandible a direction more vertical, wounding and cutting widiu* 
and deeper, precisely in the manmir of the insect in possession of 
all its parts and powers, 'flic sensation at each thrust was like 
that of a i)in, and equally painful ; and vdien the mandiblc'.s 
were withdrawn, the blood flowed as freely. The luiad continued 
to give signs of life for more than thirty-six hours after decajji- 
tation. The body to which it belonged lived still longer, or more 
than forty-eight hours.” 

It is a very remarkable fact that the insect should be so 
tenacious of life under circumstances that would be instantly 
fatal to most creatures, and yet should die suddenly under con- 
ditions in which many insects live find thrive. The reader will 
remember that the direct action of the sun’s rays will kill tho 
Driver Ant in less than two minutes, and yet there are ants 
of the same country which mn about freely in the blazing sun- 
shine, traversing with impunity the heated ground, which blisters 
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the bare hand, and being able to secrete abundant stores of the 
liquid which they use in making their habitation. 

In Dr. Livingstone’s well-known work, there are several 
interesting accounts of ants and their habits, and one anecdote 
bears so aptly on the subject, that I give it in the writer’s own 
words. 

After describing the terrible drought at Chonuane, when the 
river Kolobay ran dry and the fish perished, when the crocodile 
himself was stranded and died, and the native trees could not 
hold up tlieir leaves, he proceeds as follows : — In the midst of 
this dreary drought, it was wonderful to see those tiny creatures, 
the Ants, running about with their accustomed vivacity. I put 
the bulb of a thermometer three inches under the soil in the sun 
at mid-day, and found the mercury to stand at 132° to 134°; and 
if certain beetles were ^Dlaced on the surface, they only ran about 
a few seconds and expired. 

But this boiling heat only augmented the activity of the 
long-legged Black Ants ; they never tiro ; their organs of motion 
seem endowed with the same power as is ascribed by physiologists 
to the muscles of the human heart, by which tliat part of the 
frame never becomes fatigued, and which may be imparted to all 
our organs in that higher sphere to which we fondly hope to 
rise. 

“Where do these Ants get their moisture? Our house was 
built on a hard, ferruginous conglomerate, in order to be out of 
tlie way of the White Ant, but they came despite the precaution ; 
and not only were they in this sultry weather able individually 
to moisten soil to the consistency of mortar for the formation of 
galleries, whicli in their way of working is done by night (so 
that they are screened from the observation of birds by day in 
passing and repassing towards any vegetable matter they may 
wish to devour), but, when their inner chambers were laid open, 
these were also surprisingly humid ; yet there was no dew, and 
the house being placed on a rock, they could have no subterranean 
passage to the bed of the river, which ran about three hundred 
yards below the hill. Can it be that they have the power of 
combining the oxygen and hydrogen of their vegetable food by 
vital force as to form water?” 

In corroboration of this opinion, Dr. Livingstone mentions an 
insect found in Angola, and which is allied to the common 
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cuckoo-spit (Aj^hropliora sjm'maria) of England, which has the 
property of pouring out great quantities of water, so tliat a group 
of seven or eight insects will produce three or four pints of water 
in the course of the night. After stating that ho believes the 
water to be produced, not from the sap of the tree, but from the 
atmosphere, he proceeds as follows : — 

"Finding a colony of these insects busily distilling on a branch 
of the Ricinus communi% or castor-oil plant, I denuded about 
twenty inches of the bark on the tree-side of the insects, and 
scraped aw^ay the inner bark, so as to dc^stroy all the ascending 
vessels. I also cut a hole in the side of the branch, reaching to 
the middle, and then cut out the pith and internal vessels. The 
distillation was then going on at the rate of one drop in eacli 
sixty-seven seconds, or about two ounces iivc and a half drams 
in twenty-four hours. Xext morning the distillation, so far from 
being affected by the attempt to stop tlie sup])lies, supposing tlioy 
had come up through the branch from the trcic, was incrc^ased to 
a drop every five seconds, or twelve drops per minute, making 
one pint in every twenty-four liours. 

" I then cut the bi'anch so much that during the day it broke; 
but they still went on at the rabi of a drop every five seconds, 
while another colony on a branch of the same tree gave a drop 
every seventeen seconds only, or at the rate of about ten ounccis 
four and one-fifth drains in every twenty-four hours. I finally 
cut off the branch ; but this was too much for their patience, for 
they immediately decamped, as insects will do from cither a dead 
branch or a dead animal. The j>resence of greater moisture in 
the air increased the power of these distillers ; the period of 
greatest activity was in the morning, when the air and every- 
thing else was charged with dew.” 

Three species of Driver Ant are known, namely, the common 
species, which has already been described, Anomma Bnrweisteri, 
and a smaller species, Anomma rubella. 

The two first insects are deep, shining black, and resemble each 
other so closely that an unpractised eye could not distinguish 
between them, while the last may be easily known hy its brownish 
red hue. 

The specimens which have already been mentioned are now 
before me, and curious beings they are. Tlic largest are black, 
with a slight tinge of rcjd, and have an enormous head, almost 
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equalling one-tliird of the entire length. It is deep and wide 
as well as long, as indeed is necessary for the attachment of the 
muscles which move the enormous jaws. These w^eapons are 
sluiiply curved, and when closed, they cross each other, so that 
when the insect has fairly fixed itself, its hold cannot be loosened 
unless the jaws are opened. It is useless, therefore, to kill the 
ant, for its head will retain its gmsp in death as well as in 
life. Beside the sharp points of the mandibles, they are further 
armed with a central tooth, which is so formed that when the 
mandibles are quite closed, and the points crossed to the utmost, 
the tips of the central teeth meet and form another means of 
gi-asping. 

Inhere is no vestige of external eyes, and even the half-inch 
])ower of the microscope fails to show the slightest indication of 
visual organs. As, however, the homy coat of the licad is suf- 
ficiently translucent to permit the articulation of the jaws to bo 
seen through it, when a very powerful light is throwm upon the 
head and the eyes of the observer are well sheltered, it is possible 
that the insect may have some sense of sight, and at all events 
will be able to distinguish light from darkness. 

The limbs are of a i)aler red than the body, and although they 
are slender and delicate, their grasping power is very groat. Two 
of my specimens hiul grasped each others limbs with such forc(^ 
that they could not be separated without damaging the insect, 
and it was not until the rigid joints were softened w'ith moistuni, 
and tluiii wdth the aid of a ntagnifier, that T succeeded in dis- 
engaging tlie insects. 

Tlu*. smaller specimens are not so black as the larger, nor aiv 
their jaws so ]n'oportionately large, but they are still formidable 
insects, if not from their individual size, yet from their collective 
numbers and their reckless coumge, which urges them to attack 
anything that opposes them. Fire will frighten almost any 
creature, but it has no terrors for tlu^ Driver Ant, which wdll dash 
at a glowing coal, fix its jaws in tlie burning mass, and straight- 
way shrivel up in the lioat. 

In the collection of the British Museum may be seen a very 
remarkable nest, which is made hy some species of wasp at 
present unknown. 

The material of which it is formed is mud, or clay, which is 
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l^neaded by the insect until it has attained a wonderful tenacity 
and strength, and is rendered so plastic as to be worked almost 
as neatly as the waxen bee-cell. It is of rather a large size, 
measuring about thirteen inches in length, by nine in width, and 
filled with combs. Unfortunately, in its passage to this country, 
it was broken and much damaged, but the fragments were col- 
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lected and skilfully put together by Mr. F. Smith, wlio has 
succeeded in restoring the nest to its oi’iginal sliape, with the 
exception of an aperture thiough which the interior of the nest 
may be seen. 

The accident was in so far an advantage, tluit it gave oppor- 
tunities of studying the construction of a nest which is at present 
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unique, and which the officers of the Museum might be chary 
of cutting open, particularly as its materials are so brittle. The 
walls of the nest are remarkably hard and solid, but extremely 
variable in thickness, some parts being nearly three times as 
strong as others. The upper portions of the nest are the 
thickest, the reason for which is evident on inspecting the 
specimen. 

The nest was found in a Guianan forest, near the river 
Berbice, suspended to a branch, which passed through a hole in 
the solid wall of the nest. In the actual specimen, the branch 
is wanting ; but in the illustration it has been restored, in order 
to show the manner in which the winged artificers suspended 
their wonderful home. As is always the case with pensile nests, 
the foundation is laid at the top, thus carrying out Dean Swift’s 
suggestion for a new patent in architecture. A large quantity 
of clay is worked round the chosen branch, and made very 
strong, in order to sustain the heavy weight which will bo 
suspended from it. This clay foundation is wonderfully hard, 
though very brittle, tliis latter quality being probably due to 
the long residence in a room which is always kept warm and 
dry by artificial means. In the open air, and in the ever^ 
damp, though hot atmosifiiere of tropical America, the clay 
would probably bo inucli tougher, without losing the necessary 
hardness. 

The combs are not flat, like those of an ordinary wasp-nest, 
but are very much curved, so that when the nest is laid open 
they almost follow the curve of the walls. This peculiar form of 
the comb is shown in tlio illustration. The cells are not very 
large, scarcely equalling the worker cells of the common burrow- 
ing wasp of England. 

One of the most remarkable points in the construction of this 
nest is the entrance. In pensile nests, the insect usually forms 
the opening below, so that it may bo sheltered from the wind 
and rain. Moreover, it is usually of smaU dimensions, evidently 
in order to prevent the inroads of parasitic insects and other 
foes, and to give the sentinels a small gateway to defend. But 
the particular Wasp which buUt this remarkable nest seems to 
have set every rule at defiance, and to have shown an entire 
contempt of foes and indifference to rain. 

As may be seen by reference to the illustration, the entrance 
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is extremely long, though not wide, and extends through nearly 
the 'length of the nest, so that the edges of the combs can be 
seen by looking into the aperture. The edges of the entrance 
are rounded, so that the outer edge is wider than the inner ; but 
it is still sufficiently wide to allow the little finger of a man's 
hand to be passed into the interior; while its length is so 
greats that forty or fifty insects might enter or leave the nest 
together. 

The remarkable fact has already been mentioned, that two 
species of Wasp will inhabit the same nest, and amicably work 
at the same edifice. Entomologists have long been .aware that 
two species of Ant will dwell in the same nest, and live upon 
friendly terms, although the association of the working part of 
the community is not voluntary, but compulsory. 

The Ant which employs enforced labour is called the Amazon 
Ant {Polyergus TKfcscens), and is tolerably common on the 
Continent. This insect is not furnished with jaws which are 
capable of performing the work that usually lalls to the lot of 
the neuters ; but the same length and sharpness of the mandibles 
which unfit the insect for work, render it eminently capable of 
warfare. When, therefore, a colony of the Amazon Ants is about 
to establish itself, the insects form themselves into an army, and 
set off on a slave-hunting exx^odition. 

There are at least two species of Ant which act as servants to 
the Amazon Ants, the one being named Formica fusca^ and the 
other Formica cunicularia ; and to the nests of one or other of 
these insects the Amazons direct tlicir march. 

As soon as they reach the nest, they penetrate into all its 
recesses, in spite of opposition, and search every corner for their 
spoil. This consists solely of the j)upm which will afterwards 
be developed into neuters ; and vast numbers of the unconscious 
young are carried off in the jaws of the conquerors. The rightful 
owners and relatives of the captured young cannot resist the 
enemy, as their shorter though more generally useful jaws are 
unable to contend with the long and sharply-pointed weapons of 
their foes. 

After the marauding army has returned, the living spoils are 
carefully deposited in the nest, where they are speedily hatched 
into perfect insects of the worker class, and immediately take on 
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tliemselves the labours of the nest, just as they would have 
done in their own home. The Amazon Ant seems to be utterly 
incapable of work ; and in one notable instance, when a number 
of them were confined in a glass-case, together with some pupje, 
they were not only unable to rear the young, but could not even 
feed themselves, so that the greater number died from hunger. 
By way of experiment, a single specimen of the slave Ant 
{Formica fiisca) was introduced into the case, when the state 
of affairs was at once altered. The tiny creature undertook 
the whole care of the family, fed the still living Amazon Ants, 
and took charge of the pupre until they were developed into 
perfect insects. 

Some writers have enlarged upon the hard lot of the slave 
Ants, imagining their servitude to be as distasteful to them as it 
is sometimes made to human slaves. Mr. Westwood, liowever, 
points out very clearly that any compassion bestowed upon them 
is wasted, and that the lot of tlic “ helots '' — if they may be so 
called — is precisely that for which they were made. The labours 
which the little creatures undertake are not arbitrarily forced 
upon them by the dread of punishment, but are urged upon 
them by the instincts implanted within them. They would have 
worked in precisely the same manner and with exactly the same 
assiduity, in their own nests as in that of their captors, and 
the labours are undertaken as Avillingly in the one case as in 
tlie other. 

They find themselves perfectly at home, and are in every 
respect on a par with their so-called masters. In point of fact, 
however, the real masters in the nest are the slaves, for upon 
tliem the Amazons are dependent from their earliest days to the 
end of their life, and without them the entire coinmiinity would 
perish. Tlie slaves have no other home but that to which they 
have been brought, and are no more to be pitied than are dogs, 
cattle, and other domestic animals that never have freedom. 
Indeed, none but solitary animals can be free even in the wild 
state, for they are held in absolute servitude by the leaders 
of the herds, and, if they dare to disobey, are summarily 
punished. 

As the slaves are always neuters, it is necessary that fresh 
importations should be made as fast as the demand for workers 
exceeds the supply ; and it is really a w^ondcrful thing that the 
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Amazon Ants should always select the pupa) which will after- 
wards be developed into neuters, and never take those from 
which males or females will issue. 

The Amazon of the Continent is not the only Ant which 
enslaves the neuters of another species, for in different i)arts of 
the w^orld several species of Ants have been observed which 
seize upon workers belonging to other nests, and bring them 
to do the work of the home. A Brazilian species {Myrmica 
•paleata) has been observed to act in a similar manner. 

In the accompanying illustration are shown two remarkable 
nests, made by insects of the same genus, which have been 
placed side by side in order to show the different manner in 
wliich cells are arranged by insects which arc closely allied to 
each other. 
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llie smaller, though more conspicuous nest, is formed by an 
insect which is called Polistes aterrima, a name which is very 
appropriate to the creature, inasmuch as the genenc title sig- 
nifies a builder, or the founder of a city, and the specific name 
signifies intense blackness, and is given to the insect on account 
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of its colour. In general shape the insect resembles other 
species of its genus, but is rather larger than the generality of 
its kin, and is conspicuous for its deep black colour. 

The method of nidification which this species adopts is very 
peculiar. The cells are formed with beautiful regularity, but 
are arranged in a very curious fashion. They are placed with 
their mouths downwards, as is frequently the custom with the 
cells of hymenoptera, but are not quite perpendicular, inclining 
alternately to either side. Each cell is set rather lower than its 
predecessor, so that the general effect is very peculiar, and 
gives to the cell-group a character which renders it at once 
recognisable. See page 581. 

The second nest which is represented in the same illustration 
is scarcely so striking in appearance as the preceding, but is 
equally interesting, and to many minds more so, because the 
architect is at present unknown, and there is some little mystery 
about the edifice. That it is the work of a Polistes is evident 
enough from the character of the cells, but it is not made by 
any of the numerous species whose nests are already in European 
collections. 

The colour v f the combs is a rather sombre brown, so that at 
a little distant > the whole group would easily escape notice, 
especially if it were buried in the depths of the forest, as is the 
case with many similar nests. The cells are about the same 
size as those of the curious clay nest which has already been 
described, but they are undefended by any covering, and exposed 
to the weather. 

It has been suggested by some observers that the combs 
might have boon originally protected by an outer case, and that 
the case itself has been lost. The formation of the branch, how- 
ever, from which the combs are hung, serves to militate against 
any such theory, as the twigs project so far that they must 
have been enveloped by the covering if it ever existed, while 
upon them there is no trace of any such material as that of 
which the nest is made. The inference is, therefore, that they 
were never intended to be protected by a cover, but that they 
were intentionally exposed to the air, as is the case with the 
habitations of Polistes and several allied insects, whose homes 
will shortly be described. 
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Olio of the most curious points iii the construction of tliis 
nest is the manner in which it is suspended to the hranch. 
As is shown in the illustration, the coinhs are comparatively 
narrow at the point of attachment, and gradually increase in 
width, so that their weight, when filled with the young brood, 
must be considerable, and the strain on tlie upper part of the 
comb very great. The manner in which the insect has met tiiis 
diificulty is really wonderful. It has not made the upper part of 
the comb to consist of a solid mass, as is the case with the clay 
nest which has just been described, hut has utilized almost every 
portion of the comb from the top to the bottom. But, in order 
to obtain the needful strength, the upper part is constructed 
after a manner that is widely different from that which prevails 
upon the lower and wider portion of the comb. 

If one of the combs were broken across, the lower half would 
much resemble, except in colour, the nest of an ordinary wasp, 
except that the cells are smaller, and the material stronger. But, 
towards the top, the partitions between the cells become thicker, 
and in consequence the cells are fewer. This increased strength 
is cliiefly found in the partitions which run perpendicularly, 
and which are so thick, that the hexagonal form of the cells 
l)ecomes obscured, the great object being, not the exact shape 
of the cells, but their ability to bear the weight of the comb 
below'. 

The general effect of this modification can be easily imitated 
by taking an oblong piece of linen, rounding the corners, and 
plaiting one end, just as ladies gather in tlie upper part of an 
apron. The longitudinal folds will then reiiresent the perjicn- 
dicular partitions of the cells, and will show how strengtli is 
gained without needless expenditure of material. The strengtli ened 
partitions do not run quite per])endicularly, but are slightly 
irregular, just as would be the case with the folds of the linen if 
it wore fastened to a branch by tlie plaited end, and suffered to 
hang loosely. 

The history of Social Insects would be incomplete without the 
mention of several British insects, wliich are plentiful enough, 
but which are scarcely known as well as they deserve. These 
are the creatures w^hich are popularly known as Carder Bees, 
because they prepare the materials fur their nest in a manner 
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similar to tliat which is employed in carding cotton wool oi 
heckling flax. 

Several species of Carder Bee are known, all belonging to that 
familiar group of insects called Humble Bees. Among these, as 
among Humble Bees in general, there is a great variety of colour, 
so tliat the same species has been called by different names, even 
by skilled entomologists. For example, in Kir])y’s admirable 
monograj)h of British Bees, no less than seven varieties of the 
commonest species of Carder Bee {Borribus mnscorum) are given 
as separate species. 

That such mistakes should be made is no matter of surprise 
when we take into consideration tlie capriciousness with which 
the colours of this species are distributed among its members. 
Among the queen Bees, the abdomen is sometimes marlced with 
rings of yellow, Idack and red, and is sometimes red at the base 
and tip and black in the middle. The worker has usually a 
yellowish abdomen, with one or two blackish bands, but in some 
cases the whole abdomen is black, except a small patch on the 
base and another at the tip. The male Bee has generally the 
abdomen coloured like the first-mentioned example of the 
worker, but sometimes it is wholly black, and in many cases it 
is black except the tip, which is dun. Indeed, these insects are 
so extremely variable, that the only method of determining 
their true arrangement is by taking a great number of nests, 
breeding the inmates, and subjecting them not only to careful 
external examination, but also to dissection of their internal 
anatomy. 

The specific title '' muscorum,” ^. c. of the mosses,'’ which is 
given to this Bee, is due to the material of which the nest is 
usually made. It was generally thought to be made exclusively 
of moss, but is in fact constructed of various substances, accord- 
ing to the locality. Mr. F. Smith mentions several instances 
w'here the Bees had made use of very singular and unexpected 
materials. 

In one case. Bees were seen flying into a stable through the 
latticed window, collecting the little hairs that had fallen from 
the horses during the process of currying, making them up into 
bundles, and flying off with them. On being watched carefully, 
one of the Bees was seen to alight on some grass, not very far 
from the stable, and among the grass was found the nest, which 
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was composed entirely of horsehair. Unfortunately this remark- 
able nest was destroyed before it was completed. 

Another very interesting deviation from the usual economy 
of the moss-building Bees was observed by Dr. William Bell. 
During the summer of 1854, a robin built its nest in the porch 
of his cottage at Putney. Some time after this had been observed, 
a Humble Bee took possession of the nest, and adapted it to her 
own purpose. He was unfortunately unable to identify the 
species by capturing a specimen, the nest having been de- 
stroyed ; but Dr. Bell saw the Bee on one occasion, and observed 
that it was black, with yellow bands, probably Bomhus jpra- 
tommy 

Moss, however, is the favourite material of the Carder Bees, 
and wherever it can be obtained, they will use no other substance, 
though in places where it is scarce, or not to be found, they 
employ leaves, grass, or any other suitable material. Whatever 
may be the material, the Bee always takes great pains to disen- 
tangle the fibres, in order to be able to weave them in a syste- 
matic manner into the nest. This process is conducted by means 
of the legs, the Bee seizing the fibre with her fore-feet, and 
passing it under her body by means of the remaining pairs of 
legs, forming it, as she does so, into a small bundle which can be 
easily carried off. 

The object of the moss and other substances is very simple. 
The Carder Bees do not build their nests, like those of many 
Humble Bees, beneath the surface of the ground, but upon it 
choosing a spot where there is a slight hollow of an inch or two 
in depth. The moss is then woven so as to form a domed cover 
to the cells, this dome being of variable dimensions, according 
to the number of cells which it covers, but seldom reaching 
more than three or four inches in height above tlie ground. As 
in very rainy weather this mossy dome would not be waterproof, 
the insects line it with a very coarse, dark-coloured wax, similar 
to that of which the breeding cells are made. 

The entrance to the nest is always at the bottom ; for although 
the insects will sometimes make an opening at the top, they 
seem to do so merely for the purpose of admitting air and 
warmth, and never enter or leave the nest through it, closing it 
at night or in rainy weather. Generally, a kind of tunnel or 
arclied entrance leads into the nest, like the passage into an 
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Esquimaux snow-house, an edifice to which tlie moss-covered 
dome of the Carder Bee bears no small resemblance. 

The best time to search for these Bees is in the hay-making 
season, when tlie scythemcn often come upon them during their 
work ; and a promise of some small reward for this or any other 
structure will probably produce a tolerable harvest of nests, as 
well as of liay. 
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I’ARASITIC NESTS. 

Various Parasitos— Parasitic Birds— The Cuckoo and its kin— The Con* Bjud and 
its nest — Size of its egg — Comparison hetween the Cuckoo and the Apteryx — 
The ^PYORNis — The Blue-faced Honf.y-eateu or Battkin — General habits 
of the bird — Singular mode of nesting — The Spauuow-Hawk and its parasitic 
habits — ^The Kestrel, its quarrel with aMng|>ie — The Purple GRAKiiE or Crow 
Blackbird — Its curious alliance with the Osprey — Wilson’s account of the two 
birds— The Sparrow as a parasite — Curious behaviour of the Stork — Parasitic 
Insects — The Ichneumon Flies — Tlic parasite of the Cabbace Caterpillar 
— Its numbers and mode of making its liabitation — Trap-doors of the (^clls — Tlio 
Australian Cocoon and its parasites — Tlio Oak-Kggru Moth, its cocoons and 
enemies — The Puss IiIoth — Its remarkable cocoon — Powerful jaws of the 
parasite — B,uby-T ailed Flies and their victims— Modes of usurpation — The 
Cuckoo Flies or I’achiiifc — Parasites witliin pupcT) — Parasites on vegetables — 
The Gall Flies and tlnur home — British Galls, their shapes, structures, and 
authors — Foreign Galls, and their uses. 

now pass to another brancli of this incxhanstililc subject, 
and come to those creatures that are indebted to other beings 
for their homes. In some cases, the habitation is simply usurped 
from the rightful proprietors, who are cither driven out by main 
force or are ousted by gradual encroachment. In other cases, the 
deserted tenement of one animal is seized upon by another, 
which either inhabits it at once, or makes a few alterations, and 
so converts it to its own purposes. In many instances, however, 
the habitation of the parasite is found within the animal itself; 
and in some cases the entire body forms the liorne of the para- 
site. 

Several examples of the first description of parasites have 
already been given under other headings. For instance, where 
the puffin invades the rabbit-burrows, and drives out the rabbits 
by dint of courage and a powerful beak ; or where the Coquimbo 
owl and rattlesnake take possession of the homes which bad 
been excavated by the prairie dog. Examples of the second 
description of parasites have also been given. The kingfisher 
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for instance, usurps the deserted hole of a water-shrew ; and the 
humhle-hee and wasp usually take advantage of the deserted 
burrow of some rat or mouse. In the account of the sociable 
weaver-bird, mention is also made of certain little green parrots, 
which are apt to take possession of the great nest, and use it for 
their own purpose. And in the last chapter an example was 
mentioned where a carder-bce established herself in the deserted 
nest of a wren, and so saved herself the trouble of fetching 
materials and building a dome. 

Bikds of various kinds are notorious parasites, the Cuckoos 
ranking as chief among tlicm, inasmuch as they make no nest at 
all, but simply lay their eggs in the nests of other birds, and 
foist upon them a supposititious offspring, which occupies the 
entire nest and monopolises all the care of its foster-parents. 

All Cuckoos, however, do not i)ossess this habit ; for some of 
the group build nests which are reniai kable for their beauty, and 
tend their young as carefully as do any birds. The celebrated 
lloney-finders, for example, which are found in most hot portions 
of the globe, are notable for their skill in architecture. The 
nests of these birds are pensile, and not unlike those of the 
African weaver-birds, which have already been described. They 
are made of tough bark, torn into filaments, and arc flask-like in 
shape, hung from the branches of trees, and having their entrance 
from below. 

Then there is the well-known Cow-bird of America {Coccygm 
Amcricaims)y which is closely allied to the common cuckoo, and 
yet which builds its own nest, and rears its own young. “ Early 
in May," writes Wilson, “they begin to when obstinate 
battles take place among the males. About the 10th of that 
month they commence building. The nest is usually fixed 
among the horizontal branches of an apple-tree ; sometimes in a 
solitary thorn, crab, or cedar, in some retired part of the woods. 
It is constructed with little art, and scarcely any concavity, of 
small sticks and twigs, intermixed with green weeds and blos- 
soms of the common maple. On this almost flat bed the eggs, 
usually three or four in number, are jdaced ; these are of an 
uniform greenish blue colour, and of a size proportionate to that 
of the bird. 

“ While the female is sitting, the male is generally not very 
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far distant, and gives the alarm by his notes, when any person is 
approaching. The female sits so close, that you may almost 
reach her with your hand, and then precipitates herself to tlie 
ground, feigning lameness, fluttering, trailing her wings, and 
tumbling over, in the manner of the partridge, woodcock, and 
many other species. Both parents unite in providing food for 
the young.” 

In this narrative, two points are especially worthy of notice. 
Tn the first place, the egg of the Cow-bird is proportionate in 
size to the bird which laid it. Now, one of the most remarkable 
facts connected with the history of the common cuckoo is, that 
although the bird is as large as a small hawk, its egg is scarcely 
lialf as large as that of a thrush or blackbird, as indeed is 
needful for its admission into the nest of a hedge-sparrow or 
redstart. 

Here, thcin, we have an example of a bird laying an egg which 
is extremely small in j)roportion to its own size, wliile in llie 
a])teryx or kiwi-kiwi of N(*av Zealand, we have an example of 
a bird laying an (igg wliicli is jibsolutcly gigantic in proportion 
to its own size. The apteryx is not a large bird, certainly not 
larger than a guinea fowl, and y(it its egg looks like that of a 
swan, and weighs just one (piarter as much as the bird which 
produced it. Thus it is evident that the (limensioiis of an egg 
afford no certain criterion respecting the size of the bird that laid 
it, and although a large bird usually lays a largo egg, and a 
small bird lays a little one, the cases may be reversed, as in tlu^ 
instance just mentioiied. 

All naturalists arc familiar with the gigantic egg laid by some 
bird unknown, and called by the provisional name of JEfyorniH, 
or ‘Hall-bird.” This egg makes that of the ostrich itself shrink 
into iiisigiiificaiice, for its lineal measurement is precisely doiibl ^ 
that of a large ostiich egg, and its cubic bulk is eight times as 
great. In fact, the mpyornis egg looks as gigantic hy the side 
of an ostrich egg, as does an ostrich egg near tlifit of a duck. It 
was therefore imagined that the sepyornis must be at least eight 
times as large as the ostrich, and a height of sixteen feet was 
attributed to the unknown bird. 

Now, it is easy to work out this problem by tlie nile of three, 
and to give the result in figures ; but when that result is com- 
pared with existing facts, it becomes startling. On paper, a 
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height of sixteen feet for an ostrich-like bird seems rather 

o 

gigantic, hut does not appear to carry with it any idea of its real 
magnitude. The height of a very fine ostrich being about seven 
or eight feet, we say that the ajpyornis must be twice as tall as 
an ostrich, and so dismiss the subject from our minds. But, 
when we come to compare the imaginary bird with actually 
existing beings, we shall better understand the dimensions of a 
bird that measured sixteen feet in height. Sixteen feet is the 
average height of the adult giraffe, the females varying from 
thirteen to sixteen feet, and the males from fifteen to eighteen. 

It is impossible to say that there never was a bird as large as 
a giraffe, but all our present knowledge controverts such an idea. 
If, however, we keep in mind the comparative dimensions of the 
apteryx and its egg, w^e must be prepared to find that the 
a‘.pyornis, although necessarily a large bird, may not be larger 
than an ostrich, and need not be so large. 

Tlius, then, the comparative size of an egg is by no means an 
unimportant fact in natural history, and the comparison of two 
such birds as the apteryx and the cuckoo may at least save us 
from the danger of generalizing too hastily. 

The second poiut in the history of the Cow-bird is its love for 
its young, which is quite equal to the affection that is manifested 
by the lapwing and other birds that endanger themselves in 
order to draw attention away from their offspring, and directly 
opposed to the indifference towards the young which seems to 
actuate the ordinary cuckoo. 

In Australia there is a large group of rather pretty birds, 
popularly called Iloncy-eaters, because they feed largely on the 
sweet juices of many flowers, although the staple of their diet 
consists of insects. They seem indeed to occupy in Australia 
the position which is taken in America by the humming-birds, 
and by the sun birds of the old world. To this group belong 
many familiar and interesting species, such as that which pro- 
duces a sound like the tinkling of a bell, and is in consequence 
called the Bell-bird ; the different species of Wattle Birds ; the 
i)dd, bald-headed Friar Birds, and the splendidly decorated Poe 
Birds. 

One species of it, which comes in the present section, is the 
Blue-faced Honey-eater of New South Wales, called by the 
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natives Batikin {Entomyza cyanoiis). It is a pretty bird, tho 
plumage being marked boldly with black and white, and a patch 
of bare skin round the eyes being bright azure. This peculiarity 
has earned for the bird the specific title of cyaTwtis, or ‘‘ blue- 
eared.’' 



HONKV-KATEll IN NEST. 


Like all the Honey-eaters, it is a most lively and interesting 
bird, and to the careful observer affords an endless fund of 
amusement. It is never still, but traverses the branches with 
astonishing celerity, skipping from one to another, probing every 
crevice with its ncedle-like tongue, hanging with its head down- 
wards, and even suspending itself by a single claw, while it 
secures a tempting insect. It is generally to be found on the 
eucalypti, or gum-trees, and is one of the stationary birds, 
remaining in the same locality throughout the year. 

The generality of the Honey-eaters are skilful architects, but 
the Batikin seems not to share the ability of its relatives, or, at 
all events, not to exercise it. Mr. Gould thinks that the bird 
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can hardly dapai'fc so far from usual custom as to be incapable of 
building a nest, but he has never found such a nest, nor heard 
of one. The Batikin is one of the parasitic group, usurping the 
nest of another bird, and taking possession of it in a very 
curious fashion. 

In Australia there is a bird belonging to the genus Pomato- 
rliinus, which somewhat resembles the bee-eater, except in 
plumage, which is quite dull and sober. This bird builds a 
large, domed edifice, and appears to make a new nest every year. 
The deserted nests are always usurped by the Batikin, which 
establishes herself without any trouble. The reader would 
nat irally imagine that when the bird finds herself in possession 
of so large and warm a nest, she will pass into the interior, and 
hatch her young under the protection of the roof. This j)lan, 
however, she does not follow, preferring to take up her abode 
on the very top of tlie nest, exposed to all the elements. She 
takes very little trouble about preparing her home, but merely 
works a suitable depression upon the soft dome, lays her eggs in 
it, and there hatches them. 

Tlic reader will remember that there are several birds which 
form a supplementary nest upon the exterior of the original 
domicile, and the parasitic nest of the Batikin is evidently an 
extension of the same ]Drinciple. 

In England we have many parasite birds, one of which is the 
common Sparkow-IIawk {Accipiier Nisus), which is in the habit 
of usurping the nest of the common crow, magpie, or other bird, 
and laying its handsome eggs therein. 

Whether it forcibly drives away the rightful owner, or wlietlier 
it contents itself with a nest which has already been abandoned, 
is not precisely known, different naturalists inclining to opposite 
opinions. In all probability, therefore, both disputants are right, 
and the Sparrow-Hawk takes a deserted nest when it can find 
one, and when it cannot do so, attacks birds which are in actual 
possession of a suitable nest, and takes possession of their home 
In such a case, the combat must be a shai^p one, for both crow 
and magpie are courageous birds, nothing inferior in deter- 
mination to their assailant, and armed with bills which are 
much larger, and quite as formidable as that of the Sparrow- 
Hawk. 
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The Kestrel {Tinnunculm alaudarius) is also iu the habit of 
laying its eggs in the nests of other birds, and may possibly eject 
the rightful owner by main force. This opinion is rendered pro- 
bable by a fact mentioned by Mr. Peachey, in the " Zoologist.” 
A man was passing a tree, and hearing a loud screaming proceed- 
ing from a nest at the summit, he had the curiosity to climb the 
tree. The screams still continued, and on putting his hand into 
the nest, he found two birds struggling, the uppermost of which 
he caught. This proved to be a Kestrel, and as soon as it was 
secured, the other bird, which was a magpie, flew out, evidently 
having been worsted by its antagonist. 

Then there is the well-known Starling (Skmitbs vulgaris), 
which is a notably parasitic bird, delighting to take the nests of 
the jackdaw, pigeon, and other birds, and to use them as its 
own. Every one who has a dovecote knows how apt are the 
Starlings to usurp the boxes intended for the pigeons, and how 
in consequence it is accused of killing tlie young of the pigeons, 
and sucking their eggs, two accusations which I believe to be 
wholly false. Were the Starlings to be thus predaceous, tlic 
pigeons would be quite aware of their depredations, and would 
appear greatly disturbed whenever the robbers were seen. As, 
however, the pigeons in one box live in perfect amity with the 
Starlings in the next, it is very unlikely that the latter birds 
prey in any way upon the former. 

There is a group of birds which arc popularly called Grakles, 
and are scientifically known as Quiscalinie. They are also calhjd 
Boat-tails, because their tail-feathers are formed so as to take the 
shape of a canoe. One species, the Purple Grakle, or Crow- 
Blackbird (Quiscalus versicolor), is conspicuous as a parasitic 
bird, and selects a most extraordinary spot for its luist. 

Generally, the predaceous birds are avoided and feared by 
the rest of the feathered tribes, and if a hawk or eagle show 
itself, the smaller birds either hide themselves, or try to drive 
away the intruder by force of numbers or swiftness of wing. The 
Purple Grakle, however, is devoid of such fears, at all events as 
far as one species of predaceous bird is concerned, and boldly 
takes up its abode with the osprey or fish-hawk {Pandion 
lialiaetus). 

The nest of the osprey is a very large edifice, made of sticks, 
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grass, seaweed, leaves, and similar materials. The foundations 
are made by sticks almost as thick as broom-handles, and some 
two or three feet in length, on which are piled smaller sticks, 
until a heap some four or five feet in height is made. Interwoven 
with the sticks are stalks of corn and various herbs, the larger 
s(ja- weeds and large pieces of grass, the whole mass being a good 
load for an ordinary cart, and as much as a horse can be reason- 
ably expected to draw. The bird retains the nest year after year, 
and, as has been shown from actual observation, the same spot 
lias been occupied for so long a term that the branches of the 
tree became rotten, and the nest fell to the ground. In this case 
it is evident that a succession of birds must have occupied the 
same nest. 

It has been observed that whenever a tree is occupied by the 
osprey, it dies in a short time, though no one is aware of the 
precise nature of the injury which kills it. Some persons say 
that the lish-oil which is spilled by the birds is the cause of 
deatli ; but when we remember that there is no better manure 
than fish, we can hardly believe that the alleged cause is the 
real one. Other pei‘sons think that the real cause of death is the 
liuge mass of decaying vegetable and animal substances which 
is placed on the branches, and that the drippings from the nest 
fall into casual interstices of the branches, and gradually kill it 
from above downwards. So firmly are the materials interwoven, 
that when a tree falls on which an osprey nest is built, large 
masses of the nest hold together in spite of the shock. 

The construction of the os];>rey nest has been described some- 
what at length, because the manner in which the Purple Grakle 
becomes a parasite could not be understood unless the structure 
of the nest were comprehended. 

As the sticks of which the foundation of the nest are made 
are very large, and not regular in form, considerable interstices 
are left between them, and in such spots the Grakle chooses to 
nidificate. 

In writing of the osprey, Wilson remarks as follows : There 
is one singular trait in the character of this bird which is men- 
tioned in treating of the Purple Grakle, and which I have liad 
many opportunities of witnessing. The Grakles, or Crow-Black- 
birds, are permitted by the fish-hawk to build their nests among 
the interstices of the sticks of which its own is constructed, — 
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several pairs of Grakles taking up their abode there, like humble 
vassals around the castle of their chief, — laying, hatching their 
young, and living togetlier in 2 nutual harmony. I have found 
no less than four of these nests clustered round the sides of the 
former, and a fifth fixed on the nearest branch of the adjoining 
tree, as if the proprietor of this last, unable to find an unoccupied 
corner on tlie premises, had been anxious to share, as much as 
possible, the company and protection of this generous bird.” 
In another place, the same writer remarks that the curious 
allies ** mutually watch and protect each other's property from 
depredators.” 

These Gmkles exist in great numbers, and sweep over tlie 
land in vast flocks, like our own starlings, their wings sounding 
like the blast of a tempest as they rise from the ground, and 
their bodies darkening the air. “ A lew Jiiiles from the banks of 
the Itoanoke, on the 20th of January, I met with one of these 
prodigious armies of Grakles. Th(‘y rose from the surrounding 
fields with a noise like tliunder, and, descending on the length of 
road before me, covered it and all the fences coniplet(‘]y with 
black ; and when tliey again rose, and, after a few evolutions, 
descended on the skirts of the high timbered woods, they ])ro- 
duced a most singular and striking effect, the whole treiis, for 
a considerable extent, seeming as if hung in mourning ; their 
notes and screaming the meanwhile resembling the distant sound 
of a great cataract, but in more musical cadence, swelling and 
dying away on the ear, according to the fluctuations of the 
breeze.” 

It is evident that such vast multitudes of birds cannot all 
have been nurtured in the interstices of osprey nests. Indeed, 
the generality of the birds build in tall trees, usually associating 
together, so that fifteen or twenty nests are made in the same 
tree. The nests are well and carefully made of mud, roots, and 
grasses, about four inches in depth, and warmly lined with 
horsehair and very fine grasses. The fact that the bird possesses 
this capability of nest-building, gives more interest to the occa- 
sional habit of sharing its home with the osprey — a privilege of 
wdiich it seems to avail itself whenever an osprey's nest is 
within reach. 

The colour of this bird appears at a little distance to be black, 
but is in reality a very deep purple, changing in different lights 
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to green, violet, and copper, and having a glossy sheen like that 
of satin. 

OUB little friend the Spabbow {Passer deytriesticus) is occa- 
sionally a parasite, following to some extent the custom of the 
purple grakle, though it does not select a bird of prey for its 
companion. 

On the Continent, the common stork builds largely, and in 
several countries is protected by general consent, the slaughter 
of a stork, or the destruction of its nest and eggs, being visited 
with a heavy line. In consequence of this immunity, the 
stork is very tame, building upon houses as freely as does the 
martin, and being considered as a bringer of good luck when it 
does so. 

Any disused chimney is sure to have a stork’s nest upon the 
top, and so is a pillar, or any ruin. Tlie nest of the stork bears 
a general resemblance to that of the osprey, and, with the excep- 
tion of the sea-weed, is made of similar materials. It is of huge 
dimensions, and chiefly consists of sticks and reeds, heaped 
together without much arrangement, and having on the top a 
slight depression, in which the eggs are laid. As is the case 
with the osprey nest, considerable interstices are left between 
the sticks, and in these spots the Sparrow loves to place its nest, 
Mr. F. Keyl has told me that he has repeatedly seen the storks 
and Sparrows thus living in amity together, the stork appearing 
to extend to a weaker bird that protection wliicli it receives 
from mankind. 

We now pass to the Parasitic Insects. As tliis work is in- 
tended to describe dwellings which are in some way formed by 
the creatures, it is necessary to exclude all the parasite insects 
that may exist upon the animal, and make no habitation, such 
as the ticks, as well as those which are merely parasitic within 
the animal, such as the various cntozoa. 

Of Parasitic Insects, the greater number belong to that group 
of hymenoptera which is called Ichneumonidm, and which em- 
braces a number of species equal to all the other giDups of the 
same order. Being desirous of producing, as far as possible, 
those examples of insects which have not been figured, I have 
selected for illustration several specimens which are now in the 
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British Museum, one or two of which have only been recently 
placed in that collection. 

The best known of all the Ichneumonidm is that tiny creature 
called Microgaster glomeratus, of which a casual mention has 
already been made in page 270. 

A group of these insects and their cells is now before me, and 
will be briefly described. 



rAiiAHiric ixsEcns. 


COCOON OF OAK-EOOEn MOTH, 
(Cryplus fuinipenins.) 

COCOON OP PUSS MOTH, 

( /'«« iscus (}la ucopta -us.) 


COCOON rnoM nfav south wales. 
{Pimplo,) 

COCOON OK GOAT MOTH, 

{lamprosa setosa.) 


The insects themselves much resemble in general form the 
Burnet ichneumon which is mentioned in pp. 270, 273, but are 
smaller, blacker, and not nearly so beautiful, although their 
wings gleam with an iridescence nearly as brilliant. Small as it 
is, this tiny insect is extremely valuable to us, and to the gar- 
dener is beyond all value, though, as a general rule, the gardener 
knows nothing about it. Were it not for this ichneumon, we 
should scarcely have a cabbage or a cauliflower in the garden ; 
for the noisome cabbage caterpillars would destroy every leaf of 
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the present plant, and nip the growth of every hud which gave 
promise for the future. 

Every one knows the peculiarly-offensive caterpillars which 
eat the cabbages, and which are the offspring of the common 
large white butterfly. In the spring, the butterflies may be seen 
flitting about the gardens, settling on the cabbages for a few 
moments, and then flying off again. They look very pretty, 
harmless creatures, but, in fact, they are doing all the harm that 
lies in their power. Forty or fifty eggs are thus laid on a plant, 
and if only one quarter of the number are hatched, they are 
quite capable of marring every leaf. In process of time, they 
burst from the egg-shell, and commence their business of eating, 
which is carried on without cessation throughout the whole 
time of the larval existence, with a few short intervals, while 
they change their skins. 

When they are full grown, they crawl away from the plant to 
some retired spot, and there suspend themselves, preparatory to 
changing into the pupal condition. A few of them succeed in 
this task, but the greater number never achieve the feat, having 
been the unwilling nourishers of the ichneumon flics. Just 
before the larva is about to pass into the pupal state, a number 
of whitish grubs burst from its sides, and each immediately sets 
to work at spinning a little yellow, oval cocoon. The walls of 
the cocoon are hard and smooth, especially in the interior ; but 
the outside is covered with loose floss-silk, which serves to bind 
all the cocoons together. Generally, they are very loosely con- 
nected; but a group of these little objects is now before me, 
where the cocoons are formed into a flattish oval mass, about tlie 
size and shape of a scarlet-runner bean, split longitudinally, and 
are bound so tightly together, that their shape can barely be 
distinguished through the enveloping threads. 

As is the case with the cells of the Burnet ichneumon, each 
cell is furnished with a little circular door, which exactly re- 
sembles in shape and dimensions the circular pieces of paper 
that are punched out of the edges of postage-stamps. On the 
average, about sixty or seventy ichneumon flies arc produced 
from a single cabbage caterpillar. 

The groups of yellow cells are very j^lentiful towards the 
middle of summer and the beginning of autumn, and may be 
found on walls, palings, the trunks of trees, in outhouses, and, in 
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fact, in every place which affords shelter to the caterpillar. 
Nothing is easier than to procure the insects from the cocoons, 
as the yellow mass needs only to be put into a box, with a piece 
of gauze tied over it by way of a cover. Nearly every cocoon will 
produce its ichneumon, and as the little creatures are not strong- 
jawed enough to bite through the gauze, they can all be secured. 

There are many sx:)ecies of Microgaster ; but those which have 
been mentioned are the most important, and make the most 
interesting habitations. 

The large oval cocoon was brought from New South Wales, 
and is evidently the produce of some li'pidopterous insect, pro- 
bably a ]noth allied to the silkworm. Upon the larva which 
constructed the cocoon an ichneumon has laid her eggs, and the 
consequence has been that the caterpillar has been unable to 
change into the pupal condition, but has succumbed to the 
parasites which infested it. These insects are not of minute 
dimensions, like the Microgaster, but are tolerably large, and in 
consequence can be but few in number. The cells are very 
irregular in shape, and arc not rounded like those of many 
Ichneumonidjc, but have angular edges. 

In this, and in one or two otlier examples which arc shown in 
the illustration, the reader will note a peculiarity in the develop- 
ment of the parasite. The Microgaster larvic emerge from the 
caterpillar just before it undergoes its change into the pupal con- 
dition, and effectually prevent that change by killing the creature 
in which they had been nurtured. But, in many instances the 
ichneumon larva delays its escape until the caterpillar has com- 
pleted its cocoon, and in some cases waits until the change into 
the pupal .state has been achieved. In the present example, the 
larva has permitted the cocoon to be made, and then killed the 
caterpillar, the reason of this delay being that the cocoon is very 
firm and strong, and affords an impregnable shelter to the 
parasite. The names of the Parasites are placed beneath the 
cocoons. 

Within the same case there are several cocoons in which a 
similar calamity has befallen the caterpillars which made them. 
There is. for example, a cocoon of the Oak-Eggek Moth {Lasiih 
campa quercxis), the interior of which resembles that of the insect 
which has just been described, except that the cells of the parasite 
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are more numerous. This species of caterpillar is peculiarly 
subject to the attacks of the ichneumon flies, as is well known 
to all practical entomologists, who lose many of their carefully- 
bred specimens by means of these insects. 

There is also one of the winter cocoons of the Goat Moth 
caterpillar, the inmate of which has been pierced by the ichneu- 
mon fly, and killed by its young. As the species of ichneumon 
is a large one, only a single individual was produced, and as may 
be seen from the cell of the parasite which is placed by the side 
of its victim, the habitation of the ichneumon is so large that it 
must have occupied nearly the entire cocoon of the dead cater- 
pillar. 

In another room, placed among the series of British moths, is 
a cocoon of a Puss Moth {CeriLra vinula), which has been occu- 
pied by two ichneumon larva). 

If the reader should happen to know the cocoon of this moth, 
he will remember that it is made of wood-scrapings, glued to- 
gether with a cement secreted by the insect, and that its w^alls 
are so hard that a tolerably strong knife is required in order to 
cut it open. That the eggs of a parasite should be introduced 
into the body of the larva is not an extraordinary circumstance, 
but that the perfect insects should be able to make their way out 
of such a cocoon is really wonderful. The interior of this cell is 
hard and smooth as if made of polished ebony, and its concavity 
renders it more difficult of penetration. Yet these singular 
insects contrive to make their way through the sturdy walls. 

The ichneumons which usually attack the Puss Moth are 
rather large insects, belonging to the genus O'pliion, and have 
long, slender, curved abdomens, and long antennoe slightly 
twisted at the ends. The colour is orange, diversified with 
black. Those which have made their cells in the above-men- 
tioned cocoon belong to the species called Paniscus glaucoptcrm, 
and are of a yellowish hue. It sometimes happens that the 
insects fail in making their way through the cell-walls and die 
in the interior. This accident, however, seems chiefly to befall 
the ichneumons produced in cocoons which are kept in houses 
for the purpose of breeding the Puss Moth, and which are in 
consequence harder and more dry than those which remain in 
the open air, adhering to the trunks of trees. 
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Those splendid insects which are popularly called Ruby- 
tailed Flies, or Fieetails, and scientifically are termed Ghry- 
sidvlce, are also to be numbered among the parasitic insects. 

They make no nests for themselves, but intrude upon those of 
various mason and mining bees, and several other insects. The 
Firetail does not, however, lay its eggs in the body of the larva, 
but makes its way into the nest while the rightful owner is 
absent, and places an egg near that of the bee. The egg of the 
parasite is sometimes hatched at the same time with that of the 
bee, but generally later. In the first instance, the larva feeds on 
the provisions which were supplied for the bee, and so starves 
the poor creature to death; and in the latter case, it is not 
hatched until the young bee is largo and fat, and capable of 
affording ample subsistence to the parasite, which fastens upon 
it and devours all the softer portions. 

Then there are the Cuckoo Flies (Tachinw)^ wliich bear some 
resemblance to the common house-fly, hut which are parasitic, 
feeding on the larvae of other insects, and selecting the same 
species wliicli are persecuted by the firetails. Wlien the Tachina 
l.'irva has eaten that of the mason bee, it forms an oval cocoon, 
and there remains until the time for becoming a perfect insect. 
A siimle larva of the nmson bee seems to be sufficient for the 

o 

Tachina grub, as Mr. Rennie has recorded an instance wliere two 
larvae of the mason bee were in a nest into which a single egg 
of a Tachina had been introduced. The parasitic larva de- 
voured one of the lightful inhabitants, but did not toucli the 
other, and tlie cocoons of the bee and the Tachina were formed 
side by side. 

Sometimes, as has already been mentioned, the chrysalis itself 
of a Icpidopterous insect becomes the home of the parasite. 
I have found the pupa3 of various butterflies absolutely filled 
with tiny ichneumon flies of the most brilliant colours ; and in 
the British Museum there is an excellent example of a clirysalis, 
which has been filled by a single ichneumon fly, of such a size 
that the little chrysalis from which it was taken seems scarcely 
capable of holding it and its cocoon. 

We now pass to a remarkable series of insects belonging to 
the same order as the ichneumons, but parasitic upon vegetables 
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and not on animals. Tlioir scientific name is Cyni'pidm, and they 
are popularly known as Gall Flies, because they cause tliose 
singular excrescences which are so familiar to us under the name 
of Galls. This group comprises a vast -number of species, all 
of which have a strong family resemblance, though tliey greatly 
difTcr from each other in size, form, and colour. 



BlirriSIl OALT..'^. 

Leaf Culls of Oak. Bcdegaar of Jloso. Calls of Cynips Kollari. 

Cynips Kollari (Slightly magnified) Currant Gaiks of Oak, 

Oak Apple. 


In the accompanying illustration are given several examples 
of British Galls, most of which are tolerably common in this 
country, and some of which can be found in plenty. ' 

In the left hand upper corner of the illustration is a figure of 
an oak-leaf, upon which are two globular projections. These are 
the well-known “ cherry-galls,” which are made by a little insect 
called Cynips qnermis-foHi, They are beautifully coloured, some 
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leing entirely scarlet, while others are w4uto, orange, and red, in 
various gradations, something like the colour of a nearly ripe 
peach, or those of a Newtown pippin. Perhaps they bear mom 
resemblance to the apple than to the peach, because their surface 
is highly polished and shining, much like that of the American 
apple. 

These galls may be found in j)rofusion upon the oak -leaves, 
and are most plentiful upon polhard oaks, upon the youngest 
trees, or upon the oak underwood that sprouts around a felled 
trunk. In such cases the leaves arc much larger, and fuller of 
juice than those which spring from adult trees, and the develop- 
ment of the gall is proportionately increased. Wherever there 
is a thick growth of oaken underwood, the numberless galls 
which stud the leaves liave a remarkably beautiful effect, pro- 
vided that the observer lies on the ground, or stoops sufficiently 
low to perceive the under-surface of the leaves, to which the 
galls are attached. 

If one of the galls be cut open with a knife, it will be found 
to consist of a soft, pulpy substance, fuller of juice than an 
apple, and somewhat resembling the consistence of a hothouse 
grape. In the very centre of the soft mass the knife will meet 
witli resistance in the shape of a globular cell of hard, woody 
texture, and in the middle of the cell will be found a tiny 
grub, perfectly white, very fat, somewhat resembling the grub 
of the humble bee, and curved so as to fit the globular cell 
in which it lies. This is the little being for whoso benefit 
the gall was formed, and tlie little white grub feeds on the 
juices of the gall, precisely as the larva of the ichneumon fly 
feeds on the soft portions of the insect in which it tempomrily 
resides. 

On seeing the little creature thus snugly ensconced in the 
receptacle which serves it at once for board and lodging, a 
question naturally arises as to the manner in which it was 
placed there. No aperture is perceptible in the gall, not a hole 
through which air can reach the enclosed larva, which must, 
therefore, be capable of existing without more air than can pass 
through the minute pores of the vegetable substance in which it 
lies, or must be able to respire by means of the oxygen which is 
given out by living plants. 

The question, indeed, is very like the well-known query as to 

Il2 
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tlie manner in which a model of a waggon and four horses can 
find its way into a bottle, the neck of wliioh is so small as to 
prev<mt eveu tlie liead of the waggoner fix)m passing. The 
answer is similar in both cases. The bottle was ingeniously 
blown ov(‘T tlio waggon and liorses, and the gall was formed 
around the grub. 

When the leaf is in its full juiciness, and the sap is coursing 
freely througli its textures, a little bhude insect comes and settles 
upon the leaf. She is scarcely as large as a garden ant, hut has 
four jwuv<irful and liaudsome wings, wliieh can l>e used with 
much agility. An entomologist, on seeing h<u‘, would at once 
}»ronounce lier to ])elong to th<) order liymenoptora, and to he 
closely allied to tlie ichneumon Hies whicli liave just l>eeii 
described. 

Jhinning to and fro upon the leaf, she fixes upon one of the 
luu’vures, and there rcunains for a short time, evidmitly busy 
about some task, which is vmy important to her, but which her 
minute size renders impossible to be observed with the naked 
ey(\ If, liowcver, a magnifying glass be a])plietl very carefully 
to the leaf, tlie following pK)cess will be seen. 

From the alxloinea there ]m>jects a tiny hair-like ovij)ositor, 
wliich is coiled in sncli a manner that it can 1)C protruded to a 
considerable h'ugth. Tin’s ovipositor is llinist into the leaf, so 
as to produce a liole, which is widemxl by the action of the 
boring instrument. FrescHlly, the blades of the ovipositor 
separate, and a single egg is sijim to ]>ass bt:twocu tlieiii, so 
that it is lodged at the hot tom of the hole. Into the same 
iiiKU’ture is then poured a slight quantity of an irritating 
fluid, and the insect flies away, having eomjdeted her task. 
The wliole proceeding, indeed, is, with the exception of the 
deposition of the egg, ]»reci.sely the same as that whicli takes 
place when a wasp usc‘.s its sting, the ovipositor and sting 
being but two slightly ditfeiviit forms of the same organ, and 
the irritating iiiikl of the cynips bi‘iiig analogous to the poison of 
the wasp. 

The effect of tJie wound is very remarkable. The irritating 
fluid whicli lias been projected into the ](‘af has a singular effect 
upon its tissues, altering their nature, and developing them into 
cells filled witli fluid. As long as tlie leaf continues to grow, 
the gall continues to swell, until it reaches its full size, whicli is 



necossarily variable, U^iug dopendont on that of the leaf. 1 have, 
for example, many speciinenis of those galls, of different sizes, 
from \vhi(di the insects liavo escaped, showing tliat they luul 
attained their fall size. On the juices of the gall the oucIosihI 
insect lives, nntil it reaches its full term of imprisonment, when 
it eats its way through the gall and emerges into tlie world. 
In some cases, it undergoes the whole of its (change wulhiii the 
gall, but in others, it makes its w'ay out w'hile still in tlu^ larval 
state, burrows into the earth, and there changes into the pupal 
and perfect forms. 

To the unassisted eye, tlie insect w'hieU forms the leaf-gall 
presents no esiKJcial afctracti<jui, as it is simply, to all a]»p('.arance, 
a little black fly. When placed under the micvoscoj)e, Imw^iwcu-, 
it soon proves to be a really beautiful creatun*, though not ])os- 
sessing the brilliant and gem-like lines wdiicli distinguisli many 
of its relatives. The body still retains its blackness, ]>iit lias a soft 
tint on account of the wdjite and shining liairs with whi(‘h it is 
thickly studded. The eyes are larg(^, stand boldly from the Inmd, 
and the many Icnscis of wdiich th(\se organs are com)M)sed are. so 
bohlly defined, that even in so small an ins(M;t th(‘y can lx*, dis- 
tingnisbed wdtli a very low ]H)wer of 11 h‘, microscope. Jinhxjd, 
ilic inch and a half object glass is (piiie j)Owm’ful (uioiigli to 
define tlieni, while the half-iiicli glass makes them look like tlie 
])iis in a lady's thimble. 

Tlie chief b(*anty of the insect, however, lies in the wings, 
wliieli arc very large in proportion to tlie size of the ownm\ are 
traversed by a few, Inii strong uervures, and glow with a 
cliangiiful radiant lustre, like moth(;r-of-}>earl ilUiminaltid with 
living light. In order to see tliese wings ]m>p(a'ly, tlie insect 
should be laid on some black substance, and ilu^ light eoncfui- 
trated upon tliem by tlie various means wliicli a ini(*roscoj)ist 
can always employ. 

The oak is a tree that seems to Vkc especially loved by gall- 
insects, w’liicli deposit tlieiv eggs in its leaves, its twigs, its 
llowxu'S, and even in its roots. One of Uk; most familiar 
examples of oak-galls is that wdiieh is (railed tlK‘ oak-apple, 
and W'liicb is produced by a species of insect called Cyiiips 
tcn’ininalis. Altliough tlie insect is not of very great size, the 
gall wiiicli it produces is soni(iime.'> eiionnous, being as large us 
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a common golden pippin or nonpareil apple, and therefore very 
conspicuous upon the tree. It is coloured in the same manner 
as the cherry-gall, but seldom so brilliantly, and the exterior is 
not so smooth and polished. 

The resemblance to a veritable fruit is much closer at the 
beginning of the season than in the autumn, as a number of 
small leaf-like projections surround its base, just as if thoy were 
a half-withered calyx. These, however, fall off as the summer 
advances, and are no more seen. 

If the oak-apple be cut with a knife, the first touch of the 
steel betrays a marked difference between its substance and that 
of the cherry-galL Its texture is neither so firm nor so juicy, 
but is of a softer, drier, and more woolly character. Moreover, 
the knife passes through several resisting substances, which, 
wlien the gall is quite severed, prove to be separate cells, 
each containing a grub. From each of these cells, which are 
extremely variable in number, a kind of fibre runs toward 
the base of the gall, and it is the opinion of some naturalists 
that these fibres are in fact the nervures of leaves which would 
liave sprung from the bud in which the gaU-fly has deposited 
lier eggs, and which, in consequence of the irritating fluid 
injected into the tree, arc obliged to develop themselves in a 
new manner. 

To procure the insects of this and many other galls is no very 
dilTicult task. The branch to which they adhere should be cut 
oil’ and placed in a bottle of water, and a piece of veiy fine 
gauze tied net-wise over it. The insects, although they can 
cat their way out of the gall in which they have been bred, never 
see/n to think of subjecting the gauze to the same process, and 
tJierefore can be always secured. It is needful, however, to pro- 
cure galls which are tolerably near their full age, as a branch 
can only be kept alive for a limited time, and if the supply of 
nourishment be cut off by the death of the branch, the enclosed 
insect becomes stunted, if not deformed. 

The galls produced by Cynips terminalis are those which are 
so greatly in request upon the twenty-ninth of May, and which, 
when covered with gold-leaf, are the standards under which the 
country boys arc in the habit of levying contributions. A figure 
of this gall is seen in the illustration. 
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Some years ago, when I was calling at the office of the Fuld 
newspaper, then recently started in its race for popularity, I was 
shown some oak-branches containing a vast number of hard, 
woody, sidierical galls, and asked if I could tell the name of the 
insect which had produced them. They had recently made their 
appearance in the country, and no one knew anything about 
them. A branch beset with these galls is shown in the right 
hand upper corner of the illustration, the figures being neces- 
sarily much reduced. 

I was totally unacquainted with them, but, in the following 
year, found many of them on Shooter's Hill, in Kent, where the 
growth of oaks is very dense. At the present day they liave 
increased so rapidly that they outnumlicr almost every species, 
if wc except the tiny spangle-galls, and I liavc bred great quan- 
tities of the insect. The creature which made them is named 
Cyiiifs Kollari, in honour of the celebrated entomologist, and is 
plentiful on the Coiitin(3iit. I believe that it has long hecn 
known in Devonshire, though in Kent it lias only recently made 
its apjieiirance. 

'Die galls produced by this insect are wonderfully spherical, 
of a brown colour, smooth on the exterior, and about as largcj 
as wliite-heart cherries. Each contains a single insect, wbicb 
undergoes all its cliunges within the gall, and eats its way out 
when it has attained the perfect i'orm. Occasionally two galls 
become fused togetlier, and in my coll(‘.ctiou there is a very 
curious example ol' these twin galls. Diey form a figure like 
that of a rude hour-glass, and each poitiou has contained an 
insect. The inliabitant of one portion lias (‘a, ten its way out and 
escjip(*d, l>ut the otlier lias met with a singular fate.. IJy some 
untowaid error, it has taken a wrong direction, and instead of 
issuing into the world in the ordinary way, has hit upon tlio 
iu‘ck which connects the two galls, so that, instead of merely 
piercing half the diameter of the gall, it would have been forced 
to gnaw a passage equal to three half diameters. 

Katural powers are always adjusted t<; the work whieli ilieir 
possessors have to perform. The insect was gifted with the 
capability of eating her way tlirough the walls of lier own 
habitation, but not with the power of making a passage through 
another gall afterwards. As a natural consequence, she hfis 
died from exhaustion before she could (*imjrgc into the air ; and 
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wlien I cut the double gall, in order to see how the imiiatcs 
had fared, I found the dead insect lying near the middle of the 
second gall, so that she was even farther from the outer air 
than when she started on her course. 

Tlje Cynips Kollari is larger than the generality of the 
family, equalling a small house-fly in dimensions. Its colour 
is pale brown. A figure of the insect may be seen in the 
illustration. 

Neakly in the centre of the illustration is seen a figure of 
the well-known gall that is so common on the rose, whether 
wild or cultivated, and which is popularly known by the name 
of llEDEGUAR. This gall is caused by a very tiny and very 
brilliantly-coloured insect, named Cynips rosm, which selects tlie 
tender twigs of roses, and deposits its eggs upon them. 

I Jiavo now before me quite a collection of these galls, some 
of wliicli an^ so variable in shape that they scarcely seem to 
have hccii made by the same species of insect. When tlie 
Cyjiil)s rosfo deposits licr eggs upon the rose, tlie effects are 
ratlier remarkable. Each egg becomes surrounded with its own 
cell or gall, and the whole of them become fused into one mass. 
The exterior of these galls is not smooth, like that of the sp(‘ci- 
luens which have been descriliKid, but is covered with long, 
niany-branchcd hairs, which stand out so thickly that they 
entirely conceal the form of the gall itself. 

Iteauiuur, who gave much attention to galls, thought that the 
hairs were formed by the exudation of sap through little orifices 
ill tli(*. growing gall, just as the web of the spi(l(.‘r is formed by 
the exudation of a glutinous liquid from minute pores. This 
theory, however, is scarcely tenable, because sap has no power 
of hardening into threads when exposed to the air, and, 
besides, a well-defined vegetable structure is seen in the hairs, 
which would not be the case if they were merely hardened sap. 
^loroover, if the hairs were formed in this manner, they could 
not have the power of throwing out the tiny branchlets with 
which they arc studded, or of ramifying like the bough of a tree, 
as is often th(i case with them. 

The number of galls in a single Bedeguar is mostly very 
great, A specimen of average size, taken at random from the 
drawer in which the galls arc kept, was, when fully clothed, as 
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large as a golden pippin. When the hairy clothing was re- 
moved, its size notably diminished, and it was then seen to be 
composed of a large number of woody tubercles, varying much 
in size and shape. Their average dimensions, however, aie 
about equal to those of an ordinary pea. The tubercles in 
question are fused together more or less strongly, some falling 
off at a slight touch, while others cannot bo separated without 
the use of the knife. There arc about thirty-live of these 
wooden knobs. 

On selecting one of the knobs, and examining it, a few very 
small circular holes are seen, showing that the insects have 
made their escape from the cells. Indeed, one or two of the 
insects w^ere found entangled fimid the dry and crisp hairs that 
surrounded the gall, and thus formed a second barrier, which 
they could not penetrate. When, however, a sharj) knife is 
caKifully used, the w'oody tubercle can be laid oj>en in several 
directions, and then inoves to be a c(>ng<‘ries of c(‘.lls fused 
together into one mass, and varying from four to twenty in 
number, according to the size of the insect, rmhajjs, on an 
average, ten cells may be r(*ckoned in each knob. 

Tn many of the cells the perfect insect may lui found, tlie 
death of the rosc-braneb, and the consequent d(*privation of .sap, 
having so hardened the w'alls of the c(dls that the inmat(\s have 
been unable to inako their way out. Tn other cells may be 
seen certain odd little objects, amber-col ouimhI, luird, sinning, 
and appearing to the unaided eye to be m'arly s])berical. Tlu'y 
are about as large as dust-shot. For a long time 1 could not 
satisfy myself about them, not being abhj clearly 1o asccutain 
wli(?t]ier they were deceased insects or merely hardened saj). 
That they were probably of insect origin was evident Irom the 
fact that they were always found in ccdls which ha<l no ojxming, 
and from which the insect had not escaped. 

At last, however, one of them haijponed to lie on tlu^ paper 
so that it could he well illuminated, and tluui the whole mystcuy 
w’as unfolded. These strange little o]>jects wen^ tin; ]>u])ai of 
the insects, wliicli had died in the cells, and slirivelhid up into 
the singular forms which have b(‘eu described. 

The cells are of different sizes, some being more than ion 
times as large as others. The superior <limonsions of tlu? cell 
seem to be obtained at the expense of the walls, so that the 
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large cells can be broken by tbc finger and tliumb, while the 
small cells cannot be opened without tlie knife. 

The insects themselves are equally variable, some being mere 
dots of shining blue and green, while others are about as large as 
the common red ant of the gardens, but with plumper bodies. In 
consequence of these two facts, the large, strong-jawed insect 
can easily make its way through the con)paratively thin walls of 
the large cell in which it was enclosed, while the small and 
necessarily weak-jawed specimens are utterly unable to pierce 
the walls of their cells, which are so thick that tJiey must bore 
a hole equal in length to that of their whole body before they 
can escape into the air. Consequently, the great mass of the 
insects that are found in the cells are the small specimens, the 
larger having made their escape. I find that on an average 
twenty small insects are thus found in proportion to one of the 
larger kind. 

Nothing is easier than the rearing of insects from this as 
well as other galls, but to decide upon the species which 
make them is by no means so easy a task as appears on the 
surface. Even should the experimenter find the right species 
of insect in the gauze bag, he has to go through the wearisome 
task of searching through the family of Cynipidoe, and identi- 
fying the species — a process which every entomologist is rather 
apt to postpone until the visionary period when he shall have 
leisure. 

But it is very probable that the required insect does not make 
its appearance at all, and that the little hymenoptera which 
make their way out of the cells, or are found dead within them, 
are not the rightful occupants of the galls. For the Cyiii])ida3 
are as liable to parasites as other insects, and it frequently hap- 
pens that from a single many-chambered gall will issue insects 
that sadly puzzle an amateur, as they seem to belong to at least 
two distinct species. The very gall which has just been de- 
scribed affords a good example of this fact, for in some of the 
chambers are specimens of the true Cynips rosce, and in others 
are insects which belong to another family, the Ichneumonida}, 
which, as the reader may remember, ai'e parasites upon other 
insects. They have evidently introduced their eggs into the 
cells occupied by the larvm of Cynips rosce, so that the larv£e 
Nvhich have been hatched from these eggs have fed upon the 



BKITISH GALLS. 


491 

legitimate occupants, and conic to maturity in the cells tliat 
we re designed for others. 

Insects of totally different orders sometimes make their ap- 
pearance. "WHieu I began to take to pieces the gall which has 
been described, I was rather surprised to find among the long 
hairs an empty cocoon of the Galleria moth, whose ravages have 
been mentioned in an eai'licr part of the volume. On further 
dissecting the gall, no less than twelve other cocoons were 
found, all buried so deeply in the hairs and among the woody 
cells that tliey could not be seen until the hairy clothing was 
removed. A person who was entirely ignorant of entomology 
might naturally fancy that the moths were the architects of the 
gall from which they had apparently issued. How they ob- 
tained access to the galls, and on what food they lived, are two 
problems that I can by no means solve. The drawer in which 
the galls were placed is tightly closed, and all bee, wasp, and 
hornet combs have been so treated with corrosive sublimate, that 
they have not been touched by the caterpillars from which the 
moths had been developed. 

There is another gall, very common in England, which is 
found upon the oak, and which is generally thought, by persons 
who are unacquainted with botany or entomology, to be the 
bud which naturally grows upon the tree. 

In these curious galls, the excrescences with which tli(‘y are 
covered take the form of leaves instead of hairs, as is the case 
with the bedeguar and many other galls. Tlicse bud-like 
objects may be found on the young twigs, and may be easily 
recognised by their sliapc, which somewhat resembles that of a 
pine-apple, and tlic curious manner in which their leafy covtii ing 
lies regularly over them, like the tiles upon an ornamental roof 
The size of the gall is rather variable, but it is, on an average, 
about as large as an ordinary liazel-nut. 

The gall is so wonderfully bud-like that I have known the 
two objects to be confounded — ^the immature acorns in their 
cups to be carried off as galls, while the real galls were left on 
the tree. The incipient naturalist who made the mistake kept 
the buds for some eighteen months, and was sadly disappointed 
to find that no insects were produced from them. 

The insect whose acrid injection produces this curious effect 
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upon tlie tree is ratlier larger than the leaf-gall insect, and is of 
more slender propoitions. It has Leen suggested that the object 
of the leafy or liairy covering is, that the insect, which remains 
in the gall throughout the winter, should have a warm house 
by which it may be protected from the chilling frost as well as 
from the wind and rain. 

If the reader will again refer to the illustration, he will see 
that from the same branch on which the Gynips Kollari has 
formed so many galls, depend two slender threads support- 
ing one or two globular objects. These are popularly called 
Currant-galls, because they look very much like bunches of 
currants from which the greater part of the fruit lias been 
removed. 'I'lieir colour, too, is anotlier reason for giving them 
this name, as they are sometimes scarlet, resembling red 
currants, and sometimes pale cream colour, thus imitating the 
white variety. 

These galls arc placed upon the catkins of the oak, which are 
forced to give all their juices to the increase of the gall, instead 
of employing them on their own development. Homo authors 
think that tlie insect which forms them is a distinct species, 
while others think that the galls are the production of the 
same insect which forms the leaf-gall, the punctures being 
made in the sialk of the catkin and not in the nerviire of the 
leaf. 

That this supposition may be correct is evident from the fact 
lliat the same insect which forms the oak-apples does also deposit 
its eggs in tlie root *,if the same tree, causing large excrescences 
to spring therefrom, each excrescence being fdled with insects. 
I have often obtained tliesc root-galls, several of which are now 
before me, some having been cut open, in order to show the 
numerous cells with which they are filled, and others left un- 
touched, in order to exhibit the form of the exterior. Being 
nourished by the juices of the root, they partake of tlie sombre 
hues which characterise the part of the tree from which they 
spring, and do not display any of the colours which arc seen on 
the oak-apples which spring from the twigs. 

There are, however, distinct species of gall insects which pierce 
the roots of the oak-tree. One of them is termed Cynips uptcTd, 
and makes a ])car-s]iaijed gall about one-third of an inch in 



pearance, inasmuch as the staining liquid is really ink, though 
of a paler hue than that which is used for writing. A little 
lemon-juice will soon discharge the colour, and then the soap 
and water will remove the last remnants of the stain. 

Ink is made by mixing a solution of the sulphate of iron 
(properly called green vitriol or copperas) with a decoction of 
certain oak-galls. Perhaps I may mention that a “ decoction ” 
signifies water in which any substance has been submitted to 
boiling heat, but not dissolved. Tea, for example is, when pro- 
perly made, a decoction of the leaf, though when made with hot, 
but not boiling water, it has no right to the name. The solution 
of copperas is only pale green, and that of the gall is nearly 
colourless, although wdien mixed, they become deeply black. 
The old practical joke of forcing a dupe to stain his handfe and 
face black, depended on the knowledge of these properties. 

Before the victim went to wash his hands, some of the decoc- 
tion of galls was poured into the water, while the towel witli 
which he was supplied had been damped with the coppea’as solu- 
tion and then dried. The consequence of this combination was, 
that although the hands and face might be washed perfectly 
clean, yet as soon as they were dried with the prepared towed 
the union of the two substances produced ink, and both hands 
and face were deeply stained. 

Now when a gall is cut with a knife, the slightly acid juice 
acts upon the steel, and so a kind of ink is produced, which is 
pale, but still a veritable ink. There is a well-known method of 
secret writing which depends on this property of iron and tannin, 
the principle contained in the galls. 

A quill pen is dipped in the solution of copperas, and the 
required message is written, usually betv'een the lines or among 
the words of a letter on unimportant subjects, so as to avoid the 
suspicions which would be aroused by a sheet of blank paper. 
The almost colourless solution leaves no mark, and the letter 
passes without comment, until it reaches the person who is in 
the secret. He pours some decoction of galls into a wide and 
flat vessel, and warily dips the letter into it, so as to wet it ; or 
he saturates a cloth with the decoction, and lays the letter upon 
it. The tannin then acts upon the solution of iron, ink is formed 
by their combination, and the formerly invisible words imme- 
diately become plain and legible. 
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A decoction of oak-bark would make ink, though of inferior 
quality, and so would tea, inasmuch as the tea-leaf contains a 
large amount of tannin. In fact, whenever the ink in the bottle 
become thick, it can always be restored by adding to it a little 
strong tea, which not only gives the requisite liquidity, but does 
so without affecting the blackness, which would probably be the 
case if simple water were added. 

The two principal ingredients of the ink which is in common 
use are sulphate of iron and the galls of a species of oak called 
Querem infcctoria, which grows in large quantities in the Levant. 
Tliey are technically termed Aleppo galls, and are divided into 
several classes, according to their value. Besides these two in- 
. gredients a little gum is added, in order to give consistency, and 
a very little corrosive sublimate or creosote, to prevent the growth 
of mould. The proportions are generally six ounces of pounded 
galls, four ounces of copperas, and four ounces of gum arabic to 
six pints of water. 

In the upper left hand corner of the illustration two of these 
galls are seen upon a branch of the oak. 

They are necessarily much reduced in size, their oi-dinary 
dimensions being about equal to those of Cynips Kollari. Tor 
the purposes of trade they arc divided into black, blue, green, 
and white galls. The last mentioned class of galls includes 
those from which the insects have escaped, and which are conse- 
quently weakened in astringency. They are so called because 
they assume a x^n-lcr hue than the three first classes, in which the 
insect still remains. In shape, the ink-gall is nearly spherical, 
with a slight tendency to a pear-like form, and their exterior is 
defended by a few short, stout, and rather sharp prickles. 

I cannot but think that the gall-insect affords a proof that the 
most insignificant objects of creation have their uses, provided 
that we could only discover them. Nature is a vast treasure- 
house, or rather a city of treasure-houses, very few of which 
have been unlocked because no one has found the keys. No one 
indeed is likely to do so, as long as he chooses to despise “ little 
things,” and if the only acknowledged benefit conferred on 
mankind by the insect tribes had been the ink-gall, it is a boon 
so great that every insect ought to deserve our respect as tlie 
possible donor of some similar aid to civilization at present 
unknown. 
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In the right liaiid upper corner of the illustration is seen a 
gall of some size, and nearly spherical. This is the celebrated 
Dead Sea Apple, of which such strange stories have been told. 

This so-called fruit was said to be lovely and beautiful to 
the eye, but, instead of containing sweet juice, to be filled with 
bitter ashes, which filled the mouth as soon as it was bitten. 
Of course, the aslies were supposed to be drawn by the tree from 
the sunken remnants of the three evil cities beneath the bitu- 
minous waves of the Dead Sea, and to present tangible evidence 
of their existence. 

This story, which was implicitly belicjved for many centuries, 
was at length as decidedly discredited, and the whole narrative 
of the ash-fdled fruit denounced as a mere fabh\ However; 
recent researches have proved, as is often the case, that the main 
facts of the story arc true, though the inference to bo derived 
from them has been entirely mistaken. In the first place, tlieso 
seeming fruits are not produced by any of those trees wliich arc 
known to gardeners as fruit-bearers, but are found only upon a 
species of oak, which is in fact the same tree that furnishes the 
ink-galls of commerce. At the proper season of Iho year, the 
oaks, which are of low stature, and more like scrubby bushes 
than the stately trees which arc suggested by the name of oak, 
are seen to be covered with round, fruit-looking objects, beauti- 
fully coloured, and closely resembling rij)e apples. If, however, 
they arc cut open, they will be found to be the habitat ion of a 
species of gall-fly, which has been named by Mr. Westwood, 
Cynvps insana. 

It is evident that if any one were to bite a gall, esp(i(;ially 
one that was 2)roduced from the oak, the exceedingly astj ingent 
properties of the excrescence would produce a very rough and 
ash-like sensation to the palate, which would bo increased by 
the dryness of its substance. Except in size, they much resemble 
the gall of commerce, and many persons have thought that they 
are produced by the same insect. These galls arc also known 
as Mala Sodoinitica, and Mad Apples, the latter term being the 
origin of the specific title ^'insana^ applied by Mr. Westwood 
to the insect. 

Immediately below the Dead Sea Apple, and in the right 
hand lower corner, may be seen two remarkable objects, which 

K K 
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would scarcely be recognised as galls except by an experienced 
eye. They are, however, the x>roduction of an insect called by 
entomologists Gy nips polycera. 

These galls are found in many parts of Germany, upon the 
oak-tree, and are at once recognised by their remarkable form. 
As may be seen by reference to the illustration, they are shaped 
something like miniature sugar-loaves, and stand boldly from 
the branch with their broad end uppermost. The body of the 
gall is slightly conical, so that if cut transversely, it would 
present a circular section. The end, however, is constructed 
after a peculiar fashion. 

It is nearly flat, “abrujotly truncated” according to scientiiic 
language, and throws out several projections like horns or spines. 
The reader will remember that the ink-gall also possesses short 
and sharp projections, but they start from all ];)arts of the surface, 
whereas in the present species they belong wholly to the flat- 
tened end. Their number is variable, so that the end of the gall 
is sometimes triangular, and sometimes squared, beside assuming 
other forms according to the number of projections. This re- 
markable form has earned for the insect the name of polyctra, 
this term being derived from two Greek words which signify 
“many-horned.” The insect which forms this curious gall is 
about half as large as Cynips Kollari. 

The last example which is represented in the illustration is 
also found in Germany upon the oak, and is made by an insect 
which is called Cynips Hungarica. 

This gall is represented of the natural size, whereas all tlu^ 
others are much diminished, in order to be inserted in so limited 
a space. It is a very remarkable object, and cannot be mistaken 
for any other species. Its Surface is traversed by a variable 
number of irregular ridges, which all radiate from the stem, and 
so pass longitudinally over the gall. The whole of the ridges 
are rough and sharp-edged, but at intervals they shoot out into 
hard-pointed horns, much like those wliich arm the preceding 
species. Indeed, the whole substance of the gall is remarkable 
for its hard texture, for u^hen cut with a knife it offers as stub- 
born a resistance as if it were seasoned oak or elm. 

That a hymenopterous insect should be able to bore its way 
tbrougli so hard a substance, and to make a tunnel barely wide 
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enough for the passage of its body, and nearly three-quarters of 
an inch in length, is really surprising. The insect is not a large 
one, and resembles Cynips Kollari so closely that an inexpe- 
rienced observer would certainly mistake it for that insect, the 
distinctions being so trifling that they can only be detected by 
means of the microscope. 



CHAPTER XXVI. 

PARASITIC NESTS— (CONCLUDED.) 

The Oak-tree, and its aptitude for nourishing Galls — CoMrouND Galls, or 
one Gall within another — The Sensitive Gai.l of Carolina — The Fungus of 
wine-vaults — Galls and the Insects which caused them— Colours of Galls — 
Whence derived — The Galls of various trees and plants — The Cynips parasites 
upon an insect — Galls ]n-oduced by other insects — Mr. Rennie’s account of the 
Beetle Gall of the Hawthorn — The Beetle Gall of the Thistle— Dipterotts 
Gall-makeiis— Loaf-Miners and Galls — Size of the larvre of Leaf-Miners — The 
perfect in.soct and their beauty — Method of displaying the insect — Social Leaf- 
Miners — Dipterous Leaf-Miners — Animal Galls — The Cjiigoe and its habits 
— Its curious egg-sac — Difficulty of extirpating it — The penalty of negh’gencc — 
Tim Bfieezb Flies and their habitations— Wuiibles and thoii origin — Their 
innuenco upon cattle — The Clerus and its ravages among the hives — The 
Duilits, its remarkable form and tbe difference between the sexes— The 
enrions habitation which it make.s. 

The reador catinot bnt notice tlie singular aptitude possessed by 
the oak-tree for nourisliing galls. ISTo part of tlie tree seems to 
escape the jiresenco of a gall of some sort, diverting its vital 
powers into other channels. The tree, however, docs not appear 
to suffer from them, and it is just possible that they may be 
useful to it. Tlie leaves arc studded witli galls, and so are tlieir 
stems. The branches arc covered with galls of various sliapes, 
sizes, and colours, some bright, smooth, and softly coloured, like 
ripe fruit, others liard, liarsh, spiny, and rough, as if the very 
essence of the gnarled brandies had been concentrated in them. 
Tlicre arc galls upon the flowers, galls upon the trunk, and even 
galls upon the root. 

Some oak-galls may be called compound galls. M, Bose men- 
tions a small gall which is found upon tlie American oak. It 
is not larger than a pea, and if shaken is found to contain some 
hard substance loosely lodged in its interior. When the gall is 
cut open, a very curious state of things is seen. The walls are 
very thin, so that in spite of the small dimensions, the cell is 
larger than that of many cynipidre. Within the cell, no insect 
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is discovered, but in its place a little spherical object, about as 
large as a No. 5 shot, which is very hard, and rolls about freely 
in the interior. If this be opened, the larva is found within it, 
reminding the adept in fairy lore of the white cat whose gifts were 
enclosed in a succession of nuts, each witliin the other. How 
these singular little cellules are made is not known, though 
their discoverer expended great trouble and patience upon them. 

The same naturalist mentions another species of gall, also 
found upon the oak in Carolina. It is spherical, covered with 
prickles like a thistle, and beset with a thick downy covering of 
rather long hair. Many other galls possess those characteristics, 
but the most curious point connected with this spcKiies is, that 
the hairs arc as mobile as those of the sensitive plant, and as 
soon as they are touched, sink down, and never afterwards rc^gain 
their former ])osition. 

Tliere is a kind of fungus which is found in wine-vaults, and 
which exhibits a similar phenomenon. Wlnm newly grown, it 
hangs in great masses, like tufts of pure cotton-wool. ]3ut to 
carry a S 2 )ecimcn away is im})ossible, for, as soon as it is touched, 
it begins to coiitiact, and in a minute or two shrivels up into a 
flat membraneous mass, that looks like the web oi‘ the housc?- 
spider. M. Ilosc was unable to rear any of the inmates of tlu^se 
galls. 


The size of a gall is no criterion of the dimensions or numlxjrs 
of the insect which made it. .Even in the galls which infest tlui 
oak, the smallest galls often furnish tlie largest insects, and in 
some specimens brought from Greece, the gall is as large as an 
ordinary black-currant, while the cell would contain a red- currant, 
showing tliat the inhabitant of the cell must be a large one in 
order to fill it. Again, although the oak-apjple and rose-bedeguar 
do contain a great number of insects, there are many examples 
where galls scarcely so large as a ])ea contain from ten to fifteen 
insects, while the ink-gall and the large Hiiiigaiian gall are 
inhabited hy a single insect. 

One of the most curious problems is, to my mind, that of the 
brilliant colours with wliicb many of these galls are deeoraUid. 
That the rose-bedeguar should be so beautifully adorned with 
scarlet and green is a fact which does not seem to excite any 
astonishment, inasmuch as it may be said that the colours which 
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ought to have been developed in the petals and the leaves have 
been diverted from their proper course, and forced to exhibit 
themselves in the gall. 

Botanists and physiologists will see that this idea is quite 
groundless, but to the uninstructed and popular mind it has a 
sort of plausibility that often commands assent. But when we 
come to the oak-tree the case is at once altered, and some other 
cause must be found for the lovely colours of its galls. The 
cherry-galls are as brightly coloured as any apple, and the soft 
hues of the oak-apple are nearly as beautiful though not so 
brilliant. Yet the oak possesses no such store-house of colour 
as is popularly attributed to the rose. Its leaves are simple 
green, and its flowerets are so colourless as scarcely to be dis- 
tinguished by the unassisted eye. 

Whence then are derived these beautiful colours ? Some hasty 
observers, who have neglected the first rule of logic, and drawn 
an universal conclusion from particular premises, have said that 
tlie colours of the gall are derived from the insect ; adducing, as 
a proof of their assertion, the brilliant colours which equally 
deck the rose-bedeguar and the Gynips roscc from which it sprang. 
But if they had only followed the example of careful naturalists, 
who, like Dr. Hammerschmidt, have examined and drawn be- 
tween two and three hundred species of galls, so hasty a gene- 
ralization would never have been made. The cherry or leaf-gall 
of the oak is every whit as gorgeously coloured as the bedeguar 
of the rose, while the insect that made it is quite black. It is 
true that the diaphanous wings glitter as if they were made of 
polished gems; but this appearance is due, not to the wings 
themselves, but to the myriad hairs with which they are regularly 
studded, each liair acting as a miniature prism by which the 
light is refracted and broken into the resplendent hues of the 
rainbow. 

Many other trees beside the oak are chosen by certain species 
of gall-fly, and even the herbs and flowers do not escape the 
ravages of these remarkable insects. The white poppy, from 
which is obtained the opium of commerce, is attacked by a 
species of gall-fly, which lays its eggs in the large head, or pod, 
and sometimes does much damage to the plant, the delicate 
divisions between the seed vessels being rendered quite liard 
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and solid, and the pod itself deformed. Mr. Westwood has 
described a species of gall-fly which infests tlie turnips, and 
another species is known to lay its eggs upon wheat. 

As if to show that the family of Cynipidjc is really related to 
the ichneumons, it has been discovered that some species of this 
family are actually parasitic upon other insects. In treating of 
this remarkable fact, Mr. Westwood writes as follows : — “ The 
relations of these insects with the foUowiiig families (i. c. Evanidie 
and Ichneumonidae) have been .already noticed. It had always 
appeared to me contrary to nature that a tribe of vegetable- 
feeding insects should be arranged in the midst of parasites; 
nor was it until I had an opportunity of ascertaining the parasitic 
habits of some of tlie species of the family, that 1 was enabled 
to form a just notion as to the true value of the ])arasitic or 
herbivorous nature of these insects. In June, 183lb I detected 
a minute species, Allotria vidrw, in tlic act of ovipositing in 
the body of a rose-aphis, and I subsequently succeeded in hatch- 
ing specimens of the perfect insect from infested apliides.^* 

A figure of the tiny insect is given, as it aj)pearcd while in 
tlui act of (l(q)ositing its eggvS, and has a ratlier remarkable cficct 
from the fact that the very minute dimensions of tlie parasite 
make the apliis look quite a large insect. Oth(‘r species of this 
family are also known to be ])arasitic. The rose-a])lns is certainly 
infested by two species of gall-fly, and probably by more, while 
the aphides which arc found on the willow, the cow-parsnip, and 
other plants, also fall victims to the Cynipidic. There is one 
genus of this family, called FifjUoi, which is parasitic on the 
larva or pupa of certain dipterous insects. 

The Cynipidoi arc not the only insects that produce galls upon 
different jdants. For example, several species of b(;ctle are known 
to pass their earlier stages in swellings produced by the puncture 
of the parent insect. There is a little weevil of a greyish brown, 
which is mentioned by Mr. llennie as forming a gall upon the 
hawthorn. 

“ In May, 1829, we found on a hawthorn at I/3e, in Kent, the 
leaves at the extremity of a branch neatly folded up in a bundle, 
but not cpiite so closely as is usual in the case of leaf-rolling 
caterpillars. On opening them up, there was no caterpillar to 
he seen, the centre being occupi(Hl with a roundish, brown- 
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coloured, woody substance, similar to some excrescences made 
by gall insects {Cynips), 

Had we been aware of its real nature, we should have put it 
immediately under a glass, or in a box, till the contained insect 
had developed itself ; but instead of this, we opened the ball, 
where we found a small yellow grub coiled up, and feeding on 
the exuding juices of the tree. As we could not replace the 
grub in its cell, part of the wall of which we had unfortunately 
broken, we put it in a small pasteboard-box with a fresh shoot 
of hawthorn, expecting that it might construct a fresh cell. This, 
however, it was probably incompetent to perform ; it did not, at 
least, make the attempt, and neither did it seem to feed on the 
fresh branch, keeping in preference to the ruins of its former 
cell. 

To our great surprise, although it was thus exposed to the 
air, and deprived of a considerable portion of its nourishment, 
both from the fact of the cell having been broken olf, and from 
the juices of the branch having been dried up, the insect went 
tlirough its 1‘egular changes, and aj)i>earcd in the form of a small 
greyish brown beetle of the weevil family. 

“ The most remarkable circumstance in the case in question, 
was the apparent inability of the grub to construct a fresh cell 
after the first was injured, — proving, we think, beyond a doubt, 
that it is the puncture made by the parent insect when the egg 
is deposited that causes the exudation and subsequent concretion 
of the juices forming the gall.” Although the insect in question 
succeeded in attaining the perfect state, it would probably be of 
stunted growth in consequence of the deprivation of food. Such, 
at all events, is the case with insects of other orders, when their 
sup])ly of food is at all checked while they are in the larval state. 

There is another weevil, scientifically called Clconus sulcirosiris, 
which is one of the gall-makers. It is one of the largest of the 
British weevils, being more than half an inch in length, and is 
very simply clad in grey and black. 

If the reader desires to discover the larva of the beetle he may 
probably be successful by going to any waste spot where thistles 
are allowed to grow, and examining them carefully about the 
stems and roots. Nothing is more coniinon than to find the 
stems of thistles swollen in parts, and in many cases the root is 
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affected as well as the stem. Fortunately for the gardener, who 
hates thistles, even though he should be a Scotchman, aif is so 
often the case with skilled gardeners, the larva of the Cleonus 
feeds on the juices of the plant at the expense of its life, so that 
the thistle dies just before the seed is developed, and a further 
extension of the plant is thereby prevented. 

There are also gall-making insects among the Diptera. Such, 
ibr example, is the Thistle-gall Fly (Uropliora Cardui), which 
produces large and hard woody galls upon the thistle, as well as 
several species of the larger genus Tephritis, some species of 
whicli live in the parts of fructification of several flowers, the 
common dandelion being infested by them. 



LEAF MiXKns AND llOLLEIlS. 


We may now describe, at fuller length than has liitherto been 
done, another group of insects, which live between the mem- 
branes of leaves, and which belong to different orders. 

If the reader will carefully examine the leaves of any rose- 
tree which grows in the open air, he will certainly remark that 
many of them are notable for ceiiain curious markings, which 
look sometliing like the rivers in a map, and which traverse the 
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leaf ill various ways. They all, however, agree in one point, 
namely, their gradual and regular increase in diameter. At their 
origin, they are so small that the finest thread could hardly pass 
through them, but in proportion as they increase in length they 
increase in width, so that at their termination they are sometimes 
the twelfth of an inch in width. 

Tliese marks are the tracks made by very small larvae, which live 
between tlic membranes of the leaves, and feed upon the paren- 
chyma, or soft substance which lies between the two membranes. 
They follow no rule in their nieanderings, but traverse the leaf 
in a variety of ways. Sometimes they never leave the edge, but 
follow every little serration of the leaf with perfect accuracy. 
Sometimes tliey form a kind of spiral, and sometimes they 
wander irregularly over the whole leaf. Generally, the insect 
does not cross the track which it has once made, being diverted 
from doing so by some wonderful instinct. There are instances, 
however, where the insect has crossed its own track, not only 
once, but several times. 

If the little gallery be opened at the widest extremity, one of 
three things will be found. Sometimes there is a tiny white 
grub, very luucli resembling the larva of certain beetles, and 
having the rings which represent the thorax rather wider than 
those which will afterwards be developed into the abdomen. As 
the little creature is able to live between the membranes of a 
leaf so thin as that of the rose pr oak, it is evident, to the most 
superficial observer, that the insect which will be developed from 
it must be of very minute diinensioiis. 

The larva of all winged insects is very large in proportion to 
the same insects when they have obtained their perfect form, 
much of the substance being taken up by the wings. As a 
natural consequence, it follows that the larger the wings, the 
larger must be the grub, the size of the body being quite a 
secondary consideration. In the present case, the larvae which 
we are supposed to examine belong to the lepidopterous order, 
in all of which insects the wings, when present at all, are of 
great comparative size. If, then, the full-grown larva is so small 
that it can lie concealed between the membranes of a leaf with- 
out causing any conspicuous alteration in its outline, it is evident 
that the perfect insect must be of almost microscopical minute- 
ness. Accordingly, it has been found that the little moths which 
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have been bred from such caterpillars are so small that they have 
almost escaped observation until comparatively late years. 

How small these insects are may be imagined from the fact 
that many species of the Microlepidoptera, as they are fitly 
named, do not occupy, even Avith their wings spread, a space 
larger than is taken up by the capital letter at the beginning of 
this sentence. To “set^* these tiny creatures is necessarily an 
extremely difficult task, and cannot he accomplished by the 
ordinary plan of running a pin through the tliorax, and extend- 
ing the wings on the “setting-board.” The only method of 
displaying them is to set them on white cardboard by means of 
gum, which is strengthened by many entomologists with various 
substances. A sheet of cardboard covered with specimens of 
Microlepidoptera neatly set is a very pretty sight, but needs the 
aid of the microscope before it can be perfectly seen. 

Even to the unaided eye, the tiny moths are seen to bo beauti- 
fully decorated, their wings gleaming in favourable lights like 
the throat of the humming-bird. But when placed under the 
microscope, especially if it be furnished with a binocular tube, 
and illuminated by a suitable light, the wings are positively 
dazzling in their brightness, and hues that formerly seenu^d to 
be but dun and bronze or brown, suddenly Hash out into gold 
and emerald, each scale distinct and shining as if of burnished 
metal. 

Sometimes, when opening the extremity of the leafy tunnel, 
we find a tiny chrysalis lying in the little chamber, and awaiting 
the time for the shell to burst and the perfect insect to emerg(\ 
Later in the year, we shall find neither larva nor pupa, but shall 
see a little hole in the leafy chamber, from which issues the 
shattered end of an empty chrysalis-shell, showing that the 
moth has made its escape into the outer air. 

Two examples of other mined leaves may be seen upon the 
illustration, both drawn from the actual object. The specimen 
in the right-hand upper corner was taken from the bramble, and 
has been mined by the larva of a little moth called N f^pticula 
anomella. It is a very pretty little creature, though its hues are 
not brilliant without the aid of the microscope. The upper 
wings are brown, but their tips are beautifully coloured with 
bright chestnut. The lower wings are pale grey, without any of 
the brilliancy that distinguishes the upper pair. They possess, 
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however, a compensating beauiy in the long, feathery fringe with 
whicji they are edged, and which, when subjected to the micro- 
scope, is seen to consist of the ordinary scales of the wings 
exceedingly developed both in length and width. 

The leaves on the left hand were taken from the garden-rose, 
and have been mined by the larva of another species of the same 
genus, NepticxUa aurella. 

This beautiful little moth derives its specific name from tlie 
peculiar colouring of the upper wings, which are bright chestnut, 
relieved by a broad band of gold across their centre. The tips 
of these wings are fringed, and the lower pair are nearly white, 
and edged with a fringe similar to that which has already been 
described. 

As a general rule, tlie leaf-mining caterpillars arc solitaiy 
and if even two or three are found in tlie same leaf, each leads 
an isolated life, and does not inhabit the same burrow as its 
neighbour. There arc, however, exceptions to this rule, as to 
most others, and certain species of leaf-miners inhabiting the 
henbane, live harmoniously together between the membranes 
of the same leaf. They are larger than the ordinary species, 
and are remarkable for their j)ower of burrowing into a 
fresh leaf when ejected from their former habitation, a power 
which does not seem to belong to the caterpillars of the Micro- 
lepidoptera. 

As the meandering tracks of the Microlepidoptera upon the 
leaves of various plants are very similar in general aspect, I have 
caused figures of common leaf-rollers to be inserted in the illus- 
tration. If the reader will turn to pages 294 — 298, he will see 
an account of certain moths whose larvm roll up the leaves in 
which they reside. The lilac-leaf on the left hand of the illus- 
tration has been rolled up by the larva of a moth named Gracil- 
laria syringella, the generic title being given to it on account of 
its graceful form, and the specific name because it is fond of 
frequenting the syringa shrub. The larva is shown just below, 
of its natural size, and the hole through which the perfect 
insect has escaped can be seen upon the rolled portion of the 
leaf 

On page 247 may be seen an account of the manner in which 
the larva performs a task so apparently impossible as rolling up 
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a leaf of such great coiuparative size. When the little cater- 
pillar is contrasted with the leaf on which it is at work, the 
contrast is almost ludicrous, for it seems nearly as impossible 
for so little a creature to roll up so large a leaf as for a man to 
roll up one of the armour-plates of an iron-clad ship. The 
manner by which this task is achieved is described on the above- 
mentioned page, and the reader will be the better able to under- 
stand the description if ho compares it with the illustration. 

The moth which has inhabited this leaf is called Gracillaria 
semifascia. 

To return to our leaf-miners. 

Although the greater number of these insects belong to the 
lepidoptera, the rule is by no means an universal one. Many 
beetles are thus parasitic within the leaves of plants, and, as a 
general rule, they belong to the family of Curcnlionidai, or 
weevils. There are also several species of dipterous insects 
which have this habit, among which may be named the CliKY- 
SANTIIEMUM Fly {Tc^pliritis ariemisiw), whicdi burrows into the 
leaves of the flower. There is also a genus of flies called 
l^liytomyza, i,e. Plant-sucker, the different species of which 
select particular plants and burrow between the mcml)rancs of 
their leaves. The holly, for example, is infested by one species, 
the honeysuckle by another, and the common hart’s tongue by 
a third. 

We must now glance at a few of the insects that arc parasitic 
upon other animals. Their numbers are very great, but wo 
must restrict ourselves to those which construct some sort of a 
habitation. 

Tlie only insect wdiich can be said to be parasitic on man, and 
at the same time to form a habitation, is the celebrated Chiooe 
(Pulcx peneti'ans), otherwise called the Jigger, or Earth Ely. 
This terrible pest is a native of Southern America and the West 
Indian islands, and is too well known, esi)ecially by the negroes 
and natives. 

This insect, which is closely allied to the common flea, and 
much resembles it in general appearance, contrives to hide itself 
under the nails of the Angers or toes, usually the latter. Having 
gained this point of vantage, it proceeds very gradually to make 
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way under tlie skin, and, strange to say, does so without 
causing any pain. There is a slight irritation, rather pleasing 
than otherwise, to which a novice pays no attention, but which 
puts an experienced person on his guard at once. 

The male Chigoe is innocent of causing any direct injury to 
man, the female being the cause of all the mischief. As soon 
as she is settled, her abdomen begins to swell until it becomes 
quite globular, and of great comparative size, and containing a 
vast quantity of tiny eggs. Pain is now felt by tlie victim, who 
generally has recourse to the skilful old dames, who have a kind 
of monopoly of extracting Chigoe " nests.” Witli a needle, they 
carefully work round the globular body of the buried insect, 
taking great care not to break it, as if a single egg remains in 
the wound, all the trouble is wasted. By degrees they gently 
eject the intruder, and exhibit the unbroken sac of eggs with 
great ^ee. To prevent accidents, however, the wound is filled 
with a. little Scotch snuff, which certainly causes rather a sharp 
smarting sensation, but effectually destroys any egg or young 
insect that may perchance have escaped notice. 

Europeans and natives of the better caste escape easily 
enough, because they always take warning by the first intima- 
tion of a Chigoe’s attack, and generally succeed in killing her 
before she has succeeded in burying herself. Moreover, the shoes 
and stockings of civilized man protect his feet, and the gloves 
guard his hands, so that the insect does not find many oppor- 
tunities of attacking the wliite man. 

But the negroes, and especially the children, suffer terribly 
from the Chigoe. Children never are very apt at sacrificing the 
present to the future, and the negro child is perhaps in this 
particular the least apt of all humanity. The Chigoe is in con- 
sequence seldom disturbed until it has made good its entrance, 
and even then would not be mentioned by the child, on account 
of the pain which he knows is in store for him. But the expe- 
rienced eyes of the matrons are constantly directed to the feet of 
their children, and if one of them is seen to hold his toes off the 
ground as he walks, he is immediately captured and carried off 
to the operator, uttering dismal yells of apprehension. 

He certainly has good reason for his fears. The Chigoe nest 
is duly removed, and then, partly to prevent the hatching of any 
egg that may have escaped during the operation, and partly to 
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punisli the delinquent for his disobedience, the hollow is filled, 
not with snuff (which is too valuable a substance to be wasted), 
but with pounded capsicum. The discipline is certainly severe, 
but it is necessary. After a child has once paid the penalty of 
negligence, he seldom chooses to bring such a punishment on 
himself a second time, and as soon as he feels the first move- 
ments of a Chigoe, away he goes to have it removed before it 
can burrow under the skin. 

If the Chigoe be allowed to remain, the results are disastrous. 
Swellings make their appearance along the limbs, the glands 
become affected, and if the cause is permitted to remain undis- 
turbed, mortification takes place, and the sufferer dies. So the 
red-pepper discipline, severe as it may be, is an absolute neces- 
sity with those who are unable to reason rightly, or to exercise 
forethought for the future. Every evening the negro quarter 
of the villages is rendered inharmonious by the outcries of 
the children who have neglected to report themselves in proper 
time, and who in consequence are suffering the penalty of their 
negligence. 

There are some insects which produce upon animals certain 
swellings which are analogous to the galls upon trees. Such, for 
example, is the well-known Breeze Fly {(Estms hovis), which is 
so troublesome to cattle. The larva) of this insect live undei 
the skin of the animal, and in some manner raise a large swell- 
ing, that is always filled with a secretion on which they live. In 
fact, the swelling is a gall produced on an animal instead of a 
plant, and the enclosed insect feeds in a similar manner upon 
the abnormal secretion which is induced by the irritation of its 
presence. 

The larva) are fat, soft, oval-bodied creatures, and arc notfible 
for the flattened end of the tail, on which are placed two large, 
spiracles or breathing-holes. 

Although the larva which inhabits the vegetable gall seems to 
have but small need of air, and to all appearance can exist 
without any apparent channel of communication with the exter- 
nal atmosphere, such is not the case with the inhabitant of the 
animal gall. An opening is always preserved in the upper part 
of the swelling, and the tail of the grub is tightly pressed against 
the aperture so as to ensure a constant supply of air. 
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In the months of May and June, these swellings may be found 
in great plenty. They are mostly seen upon young cattle, and 
as a general rule are situated close to the spine. So common 
indeed are they, that out of a whole farm-stock of cattle I have 
seen almost every cow under the age of four years attacked by the 
Breeze Fly, and counted from two or three to twelve or fourteen 
upon a single animal. It is said that as many as forty have been 
detected upon a single cow, but such an event has not come 
within my own observation. 

The swellings caused by the Breeze Fly are called Wurbles, or 
Wornils, and can be easily detected by passing the hand along 
the back. Strangely enough, the cow does not appear to feel any 
pain from the presence of these large parasites, nor does she 
suffer in condition from them, although it would seem that they 
must keep up a continual drain upon the system. Indeed, some 
experienced persons have thought that, instead of being injurious, 
they are absolutely beneficial. 

When the grub has reached its full development, it pushes 
itself backwards out of the gall, and falls to the ground, into 
which it burrows. Presently, the skin of the pupa becomes 
separated from that of the larva, and the latter dies, and becomes 
the habitation in which the pupa lives. The head i)ortion of the 
skin is so formed that it flattens when dry, and can easily be 
pushed off, like the lid of a box, permitting the perfect fly to 
escape. Even when the insect is still in its pupal condition this 
lid can be removed, so that the pupa can be seen within its 
curious habitation. I may mention here that insects which are 
thus covered while in their pupal state, so as to show no traces 
of the creature within, are said to undergo a “ coarctate ” meta- 
morphosis. Nearly all the diptcra arc examples of the coarctate 
insects. 

Before we close the subject of parasites, it will be needful to 
give a brief account of one or two parasitic insects which possess 
points of peculiar interest in the habitations which they make, 
or in the places wherein they find their abode. 

One of these insects is a rather pretty beetle, termed Clems 
cdve^trius. In its perfect state it is innocent enough, but in its 
larval state it is so destructive among the hives, that all bee- 
keepers will do well to destroy every Clerus that they can catch. 
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It is generally to be found on flowers, licking up their sweet 
juices by means of a brush-like apparatus attached to the inouih. 
The wing-cases of most of the species are bright red, barred or. 
spotted with purple. 

The larva is of a beautiful red, and is hatched from an egg 
placed in the cell occupied by the bee-grub. As soon as it is 
hatched, it proceeds to feed upon the bee-grub, and devours it. 
Unlike many insects with similar habits, it is not content with 
a single grub, but proceeds from cell to cell, devouring all tluar 
inhabitants. When it has eaten to the full, it conceals itself in 
the cell, and spins a cocoon of rather small dimensions in com 
parison with its own size. In process of time, it is develox^ed 
into a perfect insect, and then breaks out of its cocoon and 
loaves the hive, secure from the bees, whose stings cannot peiu^- 
trate the horny mail in which it is encased. 

There is another beetle which is parasitic upon snails, and 
which, in its larval and pupal states, is only to be found within 
those molluscs. Its scientific name is Drilus Jlavc^^ccnSy the 
latter name being given to it in lionour of its yellow-tinted 
wing-cases, which present a pretty contrast with the black 
thorax. It is a little beetle, scarcely exceeding a quarter of an 
inch in length, and is remarkable for the beautiful comb-like 
anteiinm of the male. As for the female, she is so unlike her 
mate that she has been described as a different insect. She hns 
no pretensions to beauty, and can scarcely be recognised as a 
beetle, her form being that of a mere soft-bodied grub. More- 
over, tlie size of the two sexes is notably different. The jnalo 
is, as has already been observed, only about a quarter of an in(;li 
long, wdiile the female is not far from an inch in length, and is 
broader than the length of her mate, anteniue included. 

This curious insect lives in the body of snails, the common 
banded snail of our gardens being its usual i)iuy. When it is 
about to change into the x^erfcct state, it makes a curious cocoon, 
of a fibrous substance, which has been well likened 1o common 
tobacco, the scent as w^ell as the form incrcasijig the resemblance. 
The grub or larva of this beetle bears a veiy great resemblance 
to the perfect female, and indeed is so similar that none but an 
entomologist could distinguish the two cr(*atures. It is furnished 
with a number of false legs, as well .as with a forked a]>pendage 
at the end of the tail, by which it is enabled to force its way 
into the body of its victims. The head is pointed, and the jaws 
are very po\^'erful. 
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Wk now come to another division of the subject, namely, the 
nests that are built in branches, and adhering to the system 
whicli lias been followed through the progress of the work, we 
shall tak(? first the branch-building mammalia. 

There are but few mammals which can be reckoned in this 
division, but our little island produces two of tliem, namely, the 
scpiirrel and the Doumouse (JifuscanUmis avellanarius). The 
former of these animals has been already described at page IDG. 

Tlie pretty little brown-coated, white-bellied Dormouse is 
familiar to all who have been fond of keeping pets. There is no 
difficulty in preserving the animal in health, and, therefore, it is a 
favourite ainoiig th(».'-e who like to keep animals and do not like 
the trouble of looking after them. It is, however, rather an un- 
interesting animal when kept in a cage, as it sleeps during the 
greater part of the day, and the sight of a round ball of brown 
fur is not particularly amusing. 

When kept in confinement, it is obliged to make for itself a 
very inartificial nest, because it is deprived of proper materials 
and a suitable locality. It does its best with the soft hay and 
cotton wool whicli are usually provided for it, but it cannot do 
much with such materials. But when in a state of liberty, and 
able to work in its own manner, it is an admirable nest-maker. 
As it passes the day in sleep, it must needs have some retired 
domicile in which it can he liiddeii from the many enemies which 
might attack a sleeping animal. 
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One of these nests is dented in the iUustMtion^ and the 
specimen from which it is drawn forms a part of my collection. 
It was situated in a hedge about -four feet from the ground, and, 
as may be seen by reference to the illustration, is placed in the 
forking of a hazel branch, the smaller twigs of which form a 
kind of palisade round it. The substances of which it is com- 
posed are of two kinds, namely, grass-blades and leaves of trees, 
the former being the chief material. It is exactly six inches 
in length by three inches in width, and is constructed in a very 
ingenious manner, reminding the observer of the pensile nests 
made by the weaver birds, which have already been described at 
page 199. 

Two or throe kinds of grass are used, the greater part being 
the well-known sword-grass, whose ^hafp edges cut the fingers of 
a careless handler. The blades are twisted round the twigs and 
through the interstices, until they form a hollow nest, rather oval 
in shape. Towards tlier bottom the finer sorts of grass arc used, 
as well as some steins of delicate climbing weeds, which are no 
larger than ordinary thread, and which servo to hind the mass 
together. Interwoven with the grass are several leaves, none of 
which belong to the branch, and which are indc(‘-d of two kinds, 
namely, hazel and maple, and have evidently been picked up 
from the ditch which bounded tlie hedge. Their probable use 
is to shield the inmate from the wind, whicli would penetrate 
through the interstices of the loosely woven giuss-blades 

The entrance to the nest is so ingeniously concealed, that to 
find it is not a very easy matter, even when its precise position 
is known, and in order to show the manner in which it is con- 
structed, one of the Dormice is represented in the act of drawing 
aside the grass-blades that conceal it. The pciidcmt pieces of 
grass tliat are being held aside by the little paw are so fixed, 
that when released from pressure, they spring back over the 
aperture and conceal it in a very effectual manner. 

Although the Donnouse uses this aerial house as a residence, 
it does not make use of it as a treasury. Like many other 
hibernating animals, it collects a store of winter food, which 
generally consists of nuts, grain, and similar substances. These 
treasures are carefully hidden away in the vicinity of the nest, 
and in the illustration the animal is shown as eating a nut which 
it has taken from one of its storehouses beneath the thick branch. 

L L 2 
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During tliB winter the animal does not feed much upon its stores, 
inasmuch as it is buned in the curious state of hibernation 
during the cold months. At the beginning of spring, however, 
the hibernation passes off, and is replaced by ordinary sleep, 
with intervals of wakefulness. 

Now, while the animal hibernates, the tissues of the body 
undergo scarcely any change, even though no nutriment be 
taken. But, as soon as the creature resumes its ordinary life, 
waste goes on, and the creature soon feels the pangs of hunger. 
As the food of the Dormouse consists chiefly of seeds and fruits, 
it could not find enough nourishment to support the body, and 
would therefore perish of hunger hut for the stores which 
instinct had tauglit .it to gather in tlie preceding autumn. 

In the illustration, the stag-beetle and the golden-crested 
wren liave been introduced to show the comparative size of the 
animals. The. old Dormouse docs not fear the beetle, and tran- 
quilly pursues Lis meal, but the young one is rather discomposed 
at the intrusion of the big black insect, and meditates a retreat 
into the nest. 

There are several species of Dormouse, which have similar 
liahits, and at least two of them are found in Europe. Tliese 
are the Loiiin {Afyoxus ylis) and the Leuot {Myoxus qitcrcinuti). 
The former of these animals is sometimes called tlic Fat Dor- 
mouse, because it was in ancient days considered as a great 
delicacy, and carefully fattened in places called gllraria. This 
animal is found in France. 

In many parts of the same 001111117 the Lerot is a great pest to 
the gardens, because it is fond of fruit, and lias a special liking 
for the ripest peaches, nectarines, and similar choice fruit. 

Besides those which have been meiiiioned, several other 
species of mammalia make aerial nests in the branches of trees, 
though such nests arc only to be considered as exceptions from 
the general rule. Perhaps the most singular of these exceptions 
is that which has been discovered in Africa, where human 
beings systematically build their houses in trees. This curious 
fact was discovered by Mr. Moffatt, the welhknown missionary, 
in the course of his travels. 

Two traders had been in the country which was ruled by the 
ferocious chief, Moselekatze, wlio has derived an unenviahle 
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name for his relentless cruelty, which will always eclipse his 
well deserved reputation as a man of commanding genius and of 
subtle intellect. He was, in fact, a savage Napoleon, and, if pos- 
sible, even a more wonderful man, inasmuch as he had no educa- 
tion, and created the tenible power which he so skilfully wielded. 

King of the Zulu Kafirs, he had organized a vast military 
establishment, and had invented a system of warfare so inge- 
nious, as to entitle him to the name of a born general. All able- 
bodied men were forced to serve as soldiers, drafted into different 
regiments according to their capacities of strength, swiftness, 
or cunning, and when tliey went into action had the alternative 
of victory or death, a fugitive being invariably killed by the 
executioner. 

When bis white visitors were about to return to their homos, 
Moselekatze thought that it would be a good opportunity of 
extending bis knowle<lgc, and consequently his influence, by 
learning the manlle7^s and customs of white men, and tlierefore 
sent two of his councillors to accompany the visitoi'S to their 
homes, to inspect their pnxjeediiigs, and tluju to r(^turn and 
report what they had seen. Tlie envoys carried out t)io iiistrucv 
tions of their master, thouglt their brains cimld scarcely retain the 
vast stores of new facts winch were coiitiriually poured into 
them, and in due time they wished to return to their own 
country. 

Here, however, was a dilTiculty. Jii oivlor to reach Zulu-laTul, 
tliey must ]>ass through tracts inhabited by other nations, all of 
which, had been invaded and harried by the conquering troops 
of AToselekatzc, and knew full well that if their identity 
were recognised, they would be murdered in retaliation by the 
incensed owners of the land. 

In this strait Mr. Moffatt offered to accompany them until 
they had reached the boundaries of their land, and set off with 
them. When he had fulfilled his promise, he was about to 
return, but bis guests begged so earnestly tliat lie should go on 
and visit tlicir king, that be yielded to ilieir request. Contrary 
to the usual habits of the Kafir, Moselekatze was gratefiil to 
Mr. Moffatt, saying that 'Hlie kindness which bad Ijceii done 
to bis servants had been done to him, Moselekatze the son of 
Macbobane.’" 

On this journey Mr. Moffatt’s attention was taken by a magni- 
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ficcnt tree, under whose shadow were a number of human beings 
moving about. On approaching nearer, he found that the ti(^e 
was close to water, and on looking upwards he saw that a 
number of little huts were among the branches. Seventeen of 
tliese huts were com23leted, and three more were in course of 
erection. These were the dwellings of the natives who had 
been seen under the tree, and were constructed in a very in- 
genious manner. 

Where two or three branches spread their forked boughs hori- 
zontally, a number of sticks were laid so as to form a platform about 
seven or eight feet in diameter. Upon this platform was creeks I 
the hut, a necessarily small edifice, consisting of sticks fastened 
together so as to make a conical-shajjed hut, about six feet in 
diameter at the bottom, and barely as much in height, so that a 
tall man could hardly lie at full length even when occupying the 
very centre of it. The i*oof of the hut was made of grass, 
and the sides were wattled with the same substance. As the 
hut was always placed at one edge of the scaffold, the opposite 
edge afford(?d a small landing or platform, about a foot or eighteen 
inches in width. The only method of ai^proaching these curious 
huts was by means of notches cut in the trunk of the tree, the 
owners not daring to trust to any less difficult means of ascent. 

We now ask ourselves why the natives chose to live in 
such small and inconvenient dwellings, when there was ample 
space on the fertile ground for a village. IVToselekatze w^as the 
cause, llis armed hordes, with their wonderful discipline, had 
swept over the country, destroyed all military power, carried off 
the cattle, in which consists the wealth of the South African, 
killed many warriors, and disarmed the rest. Under these cir- 
cumstances, the wild beasts began to increase in number and 
audacity, and the enfeebled members of the tribe were, perforce, 
obliged to abandon their ordinary inode of life, and to I'eside 
among the branches where the lions could not reach them. 
During the day they were tolerably safe, but at night they 
retired to the trees. 

In one of these aerial huts Mr. Moffatt passed the night, 
having previously shot a rhinoceros, and put the hump into a 
deserted ant-hill which was used as an oven. During the night 
the lions came and did their best to devour the meat, the 
i^avoury smell of which attracted them on all sides. Fortunately 
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for the travellers, the oven was too hot for the lions, and although 
they growled and snarled over it all night, they dared not attack 
it, and retired in the morning. Tlie chief food of the people 
who inhabit these huts consisted of locusts and roots, for their 
cattle were gone, they could not make fences wherein to inclose 
a patch of cultivated ground, the lions liad driven away the 
smaller game, and the few weapons which had escajjed Moselc- 
katze were insidlicicnt for the slaughter of the laigxu’ and more 
powerful animals. 



CHAPTER XXVIII. 


FEATHERED BRANCH-BUILDERS. 

The Rook and its nesting-place — Materials and structure of the nest — Some 
habits of the Rook — The Cjiow — Difference between the nest of the Rook and 
the Crow — The Heron and its mode of nidilication — Tlic Heronry at Walton 
Hall--Rustic ideas respecting the Heron’s nest — The Ciiaffincji — Locality 
and structure of its beautiful nest — Mode of obtaining materials — The 
(h)LT)FiNCii and its home — Distinction between the nests of the Goldfinch 
and ChatTineh — The Bullfinch — Locality and form of its nest — Yariability 
of structure— Tbe Blue-joyed Yjollow Warhleh— Curious materials of its 
nest— Its remarkable habits— The Bald-headed Eagle — Wliy so called — 
Wilson and Audubon’s account of its nest — The Golden Orioi.e and its 
beautiful iicsi — Mode of catcliiug the bird — The Riod-winged Stalling, 
its value and demerits — Its gregaricus habits — Locality and structure of 
its nest—Tlie Yellow-iuikasted Chat and its odd ways— Its courage and 
fillcction for its nest and young— Structure of its nest— The Ringdove and its 
curious nest — The WiiiTEriiuoAT — Dcscripliou of the locality -and structure of 
the nest— -Reasons for its various popular names— The Mocking Bird— The 
Water-hen and its nesting — Its habit of covering the eggs. 


AVe pass now to llic many Birds wliicli Build tBeir nests on 
BrancBcs of trees or sBruB.s, and whicli may iBorefroin be termed 
Aukial r>nii.DH]?s. A vast ])roportion of the fcatluired triB(;s 
select Braiiclies as a site for tlieir liaBitation, so that only tlio 
remarkaBle examples will Bo mentioned or figured. 


PEiiiiArs the most conspicuous of all ordinary brancli-ne.sts 
are those which arc made by the liooks and the Crows. 

Every one has seen the nests of the former of those two Birds, 
lluiy are largCj dark, and arc placed upon the topmost boughs 
of the tree, so that they can he seen at a considerable distance. 
Their position is evidently intended as a safeguard against the 
attacks of various enemies, among which the bird-nesting hoy is 
pre-eminently the most dangerous. Scarcely would the boughs 
<mdure the weight of a cat or monkey, and so slender are they 
in many cases, that the spectator wonders how they can support 
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the nest with its living contents of a parent and three or four 
young. 

The foundation of the nest is composed of sticlcs of various 
sizes and lengths, all, however, being tolerably light and dry, the 
Itook generally carrying up the dead branches that have been 
blown down by the winds of the preceding winter. These are 
usually interlaced among the spreading branches of a convenient 
spray, and thus form a rude basket-work, in which wdll lie the 
softer materials on which the eggs and young are to repose. 
Tlie lining is composed almost entirely of long and delicate 
fibrous roots, which are intertwined, so as to make an interior 
basket very similar in general construction to the twig basket of 
the exterior, and being so independent of it that, with a little 
care, it can be lifted out entire. 

On this soft bed are laid the eggs, which are four or five in 
number, and are rather variable in colour, IJie usual tint being 
greenisli grey, largely spotted, mottled, and splashed with dark 
brown, in wliicli a shade of green is visible. They vary in size 
as well as in hue, and from the same nest I have taken eggs of 
so different an aspect that a casual observer would probably 
think them^to be the production of distinct birds. 

The principal labours of nest-building fall on the young birds, 
inasmuch as the elders mostly return to tlie same domicile 
every successive season, and arc scldoni obliged to make an 
entirely new nest. The young builders are soinetimes aggrieved 
at this distribution of labour, and try to erpialize it by bel])ing 
themselves to the sticks belonging to other proprietors. TIk^ 
general community, however, never suffer theft to be y)crpctrat(u], 
and are sure in sucli. a case to scatter the ill-gotten materials, 
and force the dishonest birds to begin their labours anew. 

When the young arc laiiiicbcd upon the world and able to get 
their own living, the nest is used no more, hut is abandoned 
both by parents and young, not to he again used until repaircxl 
ill the spring of the following year. It is a curious point in the 
economy of the Kook, that, when it has abandoned its temporary 
lioiiic, it does not choose to repose among the trees on which tho 
nest was made. Mr. Waterton, who possesses invaluable oppor- 
tunities for studying the habits of this bird, and has developed 
them to the utmost, makes the following remarks upon the 
roosting of this bird : — 
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“ Thcie is no wild bird in England so completely gregarious 
as the Eook, or so regular in its daily movements. The ring- 
doves will assemble in countless multitudes, the finches will 
unite in vast assemblies, and waterfowl will flock in thousands 
to the protected lakes, during the weary months of winter ; but 
^vhen the returning sun spreads joy and consolation over the 
fiice of nature, these congregated numbers are dissolved, and the 
individuals retire in pairs to propagate their respective species. 
The Eook, however, remains in society the year throughout, lii 
flocks it builds its nest, in flocks it seeks for food, and in flocks 
it retires to roost. 

‘‘ About two miles to the eastward of this place are the woods 
of Nostell Priory, where from time immemorial the Eooks have 
retired to pass the night. I suspect, by the observations which 
I have been able to make on the morning and evening transit of 
lliese birds, tliat tliere is not another roosting-placc lor at least 
thirty miles to the westward of Nostell Priory. Every morning, 
troni wdtliiii a few days of the autumnal to about a week beforci 
the vernal equinox, the Eooks, in congregated thousands uj)on 
lh(.)usa.uds, lly over the valley in a westerly direction, and return 
ill undiminished numbers to the nest, an hour or so before the 
night sets in. 

“ In their morning passage, some stop here ; others in otluu’ 
favourite places, fartlier and farther on ; some impairing to the 
trt‘.es for pastime, some resorting to the fields for food, till the 
declining sun warns tliose whicli have gone farthest that it is 
time they should return. They rise in a mass, receiving additions 
to their numbers fro'u every intervening place, till they reach 
this neighbourhood in an amazing flock. Sometimes they pass 
on without sto})piiig, and arc joined by those which have spent 
the day here. At other times they make my park their place 
of rendezvous, and cover the ground in vast profusion, or perch 
upon the surrounding trees. After tarrying here for a certain 
time, every Eook takes wing. They linger in the air for awliile, 
in slow revolving cu’cles, and then they all proceed to Nostell 
Priory, which is their last resting-place for the night. 

“In their morning and evening passage, the loftiness or lowli- 
ness of their flight seems to be regulated by the state of the 
weather. When it blows a hard gale of wind, they descend the 
valley with astoiii.sliing rapidity, and just skim over the tops of 
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the intervening hills, a few feet above the trees ; but when the 
sky is calm and clear, they pass through the heavens at a great 
height, in regular and easy flight/' 

Tliis custom of the Books is the more curious because it is 
hardly possible to conceive any roost ing-place which would be 
more acceptable to a sensible bird than the woods within the 
confines of Walton Hall. As has already been mentioned, the 
birds will occasionally rest for a while in those pleasant woods, 
though they ultimately take wing for the accustomed roosting- 
place. There is plenty of space for them; they have their 
choice of trees on which to settle, and the lofty wall which 
surrounds them ensures their freedom from all disturbance. 

Very similar in general aspect to the rook, the Crow {Gorviis 
coToni) builds a nest which resembles that of the rook in outward 
form, but is easily distinguished by an experienced eye. Tim 
lining of the nest is made of animal instead of vegetable sub- 
stances, hair and wool taking the place of fibrous roots. 

Viewed from the foot of the tree, tlie nest of the Crow is 
nothing but a large and nearly shapeless bundle of sticks, Imt 
when the enterprising naturalist has climbed to the summit of 
tlie tree in which it is placed, and can look into the luist, he is 
always gratified by the peculiarly neat and smooth workmansliii) 
of the aerial home. The outside of the nest is rough and rugged 
enough, but the inner nest, which is made of rabbit's-fur, wool, 
and hair, is woven into a basin-like form, beautifully smooth, 
soft, and elastic. On this bed repose the eggs, which are some- 
what like those of the rook, but darker and greener, and more) 
thickly spotted, though they are extremely variable in size and 
colour, and sometimes resemble so closely those of the rook that 
the distinction can hardly be detected. 

The Crow always builds at the tops of trees, and has a won- 
derful knack of choosing those which are most diflicult of ascent. 
The nests are plentiful enough, but the proportion of eggs takem 
is very small in comparison. There are some nests which baffle 
almost any one to rob successfully. An experienced nest-hunter 
is always endowed with a strong head, and ought to be perfectly 
at his ease on the summit of the loftiest trees, even though he 
should be obliged to crawl in lly-fashion under a branch, to 
hang by one hand while he takes the eggs with the other, or to 
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suspend himself hy his logs in order to get at a nest holow him. 
That a nest should escape a properly qualified hunter is simply 
impossible, but to secure the eggs is quite another matter. 

In many cases the nest of the Crow is placed on branches so 
long and so slender that they will not endure the weight of a 
small boy, much less of a man, and the only method of getting 
at it is by bending down the branches. But, when the branches 
arc bent, the nest is tilted over, and out fall the eggs, so that the 
disappointed hunter loses all his time and trouble. 

Possibly this extreme caution may be the result of sad ex- 
perience, for, although the generality of Crows’ nests arc placed 
in the most inaccessible positions, I have seen and taken many 
which were so easy of attainment that in a very few minutes I 
had ascended the tree and returii(‘d with the eggs. There are 
generally four or five eggs, although iji some exceptional cases 
six eggs arc said to be laid in a single nest. I never saw more 
than five, though I have examined very many iiests. High as 
the nest of a Crow may be, it is always worthy of an ascent, for, 
even should it he an old nest and des(U*ted by the original 
inhal)itant, there is always a i)Ossibility that it may have been 
usurped by some hawk, whose beautiful eggs are always con- 
sidered as prizes. 


There is a splendid British bird, wdiich is becoming scarcer 
filinost yearly, which makes a nest something like that of the 
crow and rook, but much larger. This is the Heron {Ardca 
cincrca), one of the veiy fe^v huge birds which still linger 
among us. 

On account of its own great size, the Heron makes a veiy 
large and very conspicuous nest, built chiefly of sticks and 
twigs, and placed on the summit of a irev,. 

Like the rook, the Heron is gregarious in its nesting, so that 
a solitary Heron’s nest is very seldom seen, though now and 
then an exception to the general rule is discovered. To watch 
the manners and customs of this bird is not a very easy task, 
because the number of lieronries in England is very small, and 
the shy nature of the birds renders them diflScult of approach. 
At Walton Hall, however, the Herons are so fearless, through 
long-continued impunity, that they will allow themselves to be 
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wat{;hed closely, provided that tlie obseiTcr is quiet, and does 
not inalvc a noise, or alarm the birds by abrupt movements. 

It is a very pretty sight to watch the great birds as they go to 
and from their nests, bringing food to tlieir young, or flying to 
the lake in search of more fish. Numbers of the Heron may ])e 
seen at the waters edge, sometimes standing on one foot, witli 
their long necks completely hidden, and their bayonet-like beaks 
projecting from their shoulders. For hours the birds will retain 
this attitude, which to a human being would be the essence of 
discomfort, and it is nnilly wondta rul how tluy can keep up for 
so long a time the muscular energy wliich is expended in holding 
up the spare leg and kec])ing it tucked under their belly. 

Now and tlien, one of the 1 herons s(*eiiis to wake up, and after 
a stretch of the neck and a flap of the wings, walks siatelily and 
deliberate!}^ into the water, through which it stalks, examining 
every inch of bank and cveny cluster of weeils as it passes along. 
Presently the bird ])auses, and remains quite still for some timo,^ 
w'lien the long lu'dv is suddenly darted forwards, the beak dis- 
appears for a second among the r(?e(ls, and then emerges, with 
a fish, frog, or water-rat in its gripe. TIio r(‘al bmuty of the 
Heron can never be appreciated until it is seen at liberty, 
and in the enjoyment of its natural life. It vSuits the locality so 
well tliat, when it flies away, the spot has lost somewhat oC its 
charms. As it stands in the water, intent upon c.atching prey, 
the drooping feathers of its hreiist wave gracefully in the breeze, 
and the ripples of the sunlit water are reflected in mimic waves 
upon its grey plumed wings. 

Generally it cares little for exerting itself until towards tlio 
evening, hut then it becomes impatient and restless, and is not 
quieted until it has obtained some food. 

Some anglers have an idea that the Heron is one of the birds 
that ought to be ranked as ‘‘vermin,” thinking that it d(‘.stroys 
so many fish, that it ruins an angler's sport. Consequently, they 
kill the bird whenever they can manage to do so, and flatter 
themselves that they are doing good service in preserving the 
breed of fish. Now, even were tlie entire diet of the Heron to 
consist of fish, the bird would really do but little harm, because 
it can only take food in shallow water, and is seldom to be seen 
more tlian a yard or two from the bank. But the diet of the 
Heron is by no means exclusively of a fishy nature, inasmuch as 
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the bird eats plenty of frogs and newts, and will often secure a 
water-rat even when fully grown. It is seldom that fish which 
are of any value to the angler come into water in which the 
Heron could catch them, and even if tliey did so, their size 
would prevent the bird from taking them. 

At Walton Hall, where the* Herons breed largely, and where 
they procure nearly all the food for themselves and young out of 
the lake, there is no lack of fish, as may be practically proved 
by any one who is permitted to cast a line into the water. I am 
a very poor fisherman, and yet I never found any difficulty in 
taking in the course of the morning quite as many fish as could 
easily be carried home. 

So far indeed is the Heron from injuring the interests of the 
angler, that it is a positive benefactor. Mr. Waterton, who was 
obliged by the continual burrowing of water-rats to drain and 
fill up a scries of large ponds, makes the following remarks on 
the bird : — '' Had I known then as much as I do now of the 
valuable services of the Heron, and had there been a good 
heronry near the place, I should not have made the change. 
The draining of the ponds did not seem to lessen the number of 
rats in the brook ; but soon after the Herons had settled here to 
breed, the rats became exceedingly scarce, and now I rarely see 
one in the place where formerly I could observe 'numbers sitting 
on the stones at the mouth of their holes, as soon as the sun had 
gone below the horizon.’* 

When the Heron Hies to its nest from any great distance, it 
generally ascends to a considerable height, and is in the habit of 
uttering a curious and very harsh cry, which at once tells the 
naturalist that a Heron is on the wing. WIiqu a Heron passes 
immediately over the observer, the effect is very remarkable, the 
long, stretched-out legs and neck and slender body looking like 
a large knitting-needle supported on enormous wings. 

To see the Heron alight on its nest or on a branch is rather a 
curious sight. The bird descends, drops its long legs, places its 
feet on the branch, and then flaps its huge wings as if to get its 
balance before it settles down. The rustics have an idea that a 
Heron is obliged to allow its legs to dangle on either side of the 
nest while it sits on its eggs, and some will aver that a hole is 
made in the nest through which the legs can be thrust. It is 
scarcely necessary to say that the construction of a bird’s legs 
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prevents it from assiiniiiig such an niiitiulc, and that the long 
Heron can sit as easily upon its xxile green eggs as the short- 
limbed domestic fowl on her white eggs. 

Some of our common Ihitish birds build nests that can vie, in 
point of beauty and delicacy, with any nest made by birds of 
other lands. It is scarcely possible to eonccuve a nest which is 
more worthy of admiration than that of the Long-tailed Titmouse, 
which has already been described; and in their own way, the 
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houses erected by the Chafiinch and Goldfinch are quite as 
beautiful. As there are some points of similarity in the two 
nests, they will be mentioned in conmixion with each other. 
First, we will ta1>:<5 tli(‘ nest nldh(^ < ’nAriwx(ai i 
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Although the beautifully-spotted eggs are plentiful in the 
collection of every nest-hunting schoolboy, they do not come 
into his little museum for some time. The eggs of the black- 
bird, thrush, and hedge-warbler are generally the first to be 
foundj because the nests in which they are contained are so con- 
spicuous. But the nest of the Chaffinch is never easily seen, 
and its discovery requires a special training of the eye. 

An experienced nest-hunter will always detect it, and it is 
amusing to watch the bewildered expression of a novice to whom 
a Cliaffinch-nest is pointed out, and who cannot see it in sj)ite of 
all the indications of his instructor. The bird likes to find the 
fork of a tree or busli, where several branches are thrown out 
from one spot, and so as to form a kind of cup in which the nest 
can lie. Tall hawthorns, or even sloe or crab-trees, especially if 
they grow in thick hedges, are favourite trees with the Chaffinch, 
and a luxuriant and untrimmed licdgerow is always prolific in 
Clialimch-nests. 

Within the forked branches, the bird constructs its nest, and 
does so in rather a singular manner. The chief material is wool, 
which is matted together so as to form a kind of loose felt, and 
with this felt are woven delicate mosses, spider-webs, cottony 
down, and lichens. The last-mentioned materials are stuck 
most ingeniously upon the outside of the nest, and have the 
(dl'ect of making it look exactly like a natural excrescence from 
th(‘. tree in which it is placed. 

This x>rctty nest is generally deep in ]>ro])ortion to its wddtb, 
and is lined with hairs, arranged in a most methodical manner, 
so as to form a cup for the eggs. The hair of the cow is much 
used by the Chaffinch, which may he seen collecting its stock of 
hairs from the fields wherein cows are i)astured, not plucking 
them directly from tlie body of the animal, but searching for 
them in the crevices of the trees and posts against which the 
cattle are accustomed to rub themselves. Mostly, the bird can 
only procure single hairs ; hut when it is fortunate enough to 
find a tuft or hunch of hairs, it pulls them out, and works them 
separately into the nest, so as to ensure the needful uniformity. 
The hair of the horse is largely used by the Chaffinch, as is the 
fur of several other animals ; but in the generality of nests tlic'. 
hairs of the cow predominate. 

The texture of the nest is very strong, and, owing to the 
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nature of the materials, is very elastic, rctariiiiig to its original 
shape even after severe pressure. Boys seldom take the eggs of 
the Chaffinch, because they are so plentiful ; but they are too 
apt to take the nest itself, knowing that it makes a safe and 
convenient basket for the eggs of rarer birds, and forgetting that 
they cause much sorrow to the poor birds that have spent so 
much trouble in preparing their home. 


As I have already mentioned, there is some resemblance 
between the nest of the chaffinch and that of the Goi.dfinch 
(Fringilla carduclis). 



XEHT OF GOLPFIXen. 


In point of lieaiity, neither yields to tlie other, for the inato> 
rials are much tlie same, and the mode of structure is m^arly 
identical. The nest of the Goldfinch, Ijowcvcr, is shallower tliaii 
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that of the chaftiiich, and the lichens and moss of which it is 
partly made are not stuck on the outside, but are woven so 
deeply into the walls that the whole suiface is quite smooth. 

The position of the two nests, however, is very different. 
Instead of choosing the forks of a bough, the Goldfinch likes to 
make its nest near the end of a horizontal branch, so that it 
waves about and dances up and down as the branch is swayed 
by the wind. It might be thought that the eggs would be 
shaken out by a tolerably sharp breeze, and such would indeed 
be the case, were they not kept in their place by the form of the 
nest. If one of the best examples be examined, it will be seen 
to have the edge thickened and slightly turned inwards, so that, 
when the nest is tilted on one side by the swaying of the bough, 
the eggs are still retained within. I have seen the branches of 
a tree violently agitated by roi)es and sticks, and noticed that 
the eggs in a Goldfinch-nest retained their position until the 
branch was struck upwards close to the spot on which the nest 
was made, all the previous agitation having failed to dislodge 
them. 

The lining of the Goldfinch’s nest is unlike that which is used 
by the chaffinch. The latter bird mostly employs hair, while 
the former makes great use of vegetable-down, such as can be 
obtained from the willow, the coltsfoot, and other plants. Like 
other birds, the Goldfinch will not take needless trouble, and if 
it can find a stray tuft of cotton-wool, will carry it off, and work 
it into the nest. Sheep-wool is also used for the same purpose ; 
but the bird likes nothing so well as down, and will use it 
in preference to any other material On this soft bed repose the 
five pretty eggs, white, tinged with blue, and diversified with 
small greyish-purple spots. Now and then a small streak is seen ; 
but tlie spots are the rule, and the streaks the exception. 

Altogether, it is hardly possible to find a more beautiful group 
than is made by a pair of Goldfinches, their nest, and eggs. 

The nest of the Bullfinch {Pyrrhula vulgaris) is unlike that 
of the goldfinch, though it is sometimes found in similar locali- 
ties. This bird seems to be rather capricious in its ideas of 
nest-making, sometimes preferring trees, and sometimes building 
in shrubs. 
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Tliere was a little spinney which I once knew, in which 
were any nuuiber of Bullfinch-nests, the underwood being very 
attractive to the birds. All the nests were built very low, seldom 
more than four feet from the ground, and, to the best of my 
recollection, were placed among the branches of hazel and dog- 
wood. The nest of the Bullfinch is by no moans so neat and 
smooth as that of the goldfinch, but is made in a much looser 
manner ; the foundation being formed of slender twigs, usually 
those of the birch, and the inner wall of the nest woven of 
delicate fibrous roots. This wall is llimsy in structure, rather 
shallow, and neitlier so deep nor so round as that of the 
goldfinch. The lining is made of similar niat(ivials, but of a 
finer kind. 

The quantity of sticks used as the foundation for this nest 
varies according to the kind of branch on which it is placed ; 
for when the bird selects a forked twig, such as that of the hazel 
or dogwood, it uses a considerable quantity of sticks ; but when 
it places its nest on the nearly horizontal spray of the fir, it finds 
a sufficient foundation ready made, and only just lays a few 
twigs to fill up a blank space. The egg of the Bullfinch is 
something like that of the goldfinch, but larger and more con- 
spicuously spotted. 

In some works upon the eggs and nests of birds, the Bull- 
finch is said to build in bushes of considerable height and size. 
Now, this is not necessarily the case, inasmuch as the spinney 
which has just been mentioned was composed entirely of trees 
and low brushwood, and the Bullfinches always preferred the 
latter. I certainly have often found their nests in tall bushes, 
and sometimes in trees ; but they were always placed at so low 
an elevation, that the height of the tree or bush had no cfTect on 
that of the nest. 

If the reader will refer to page 181, he will see a short account 
of the Hoop-shaver Bee, which strips off the down that clothes 
the stem of the common bladder-campion, or white-bottle {Silene 
injlata), and uses it for the lining of her nest. 

There is a bird found in North America, which has a similar 
habit, peeling off the downy hairs of plants, and using them in 
the structure of its nest. This is the pretty little Blue-eyed 
Yellow Warbler {Sylvia citrinella), remarkable for the contrast 
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afforded by its blue bill and eyelids with the golden yellow of 
its head and breast. 

When the bird builds her nest, she places it in the foot of a 
shrub, either among briars or under them, and weaves its outer 
walls of vegetable fibre, using flax or tow whenever she can 
find it. The walls of the nest are strongly made, and woven 
firmly into the twigs that support it. When she has finished 
the outer nest, the bird goes to the fields, and carries off the hair 
of cattle and other animals, and weaves them into a lining, which 
is made softer and warmer by the downy hairs which grow on 
the stems of certain ferns, and which the bird plucks off with 
great address. 

It is not only a pretty, but an useful and interesting bird. It 
is useful, because it is one of the insect-eaters, and may be coii' 
stantly seen at work among the leaves, picking up the little 
green caterpillars which destroy the trees, and which form its 
chief food. Moreover, it brings up two broods of young during 
the year, each brood being four or five in number, so that the 
havoc which it makes among the caterpillars may be imagined. 
It is interesting, on account of the love which it bears towards 
its young, and its undaunted courage in defending them. When 
it is free from the cares of a family, it is as timid as any other 
bird, and makes the best of its way from the danger. But if its 
nest be approached while the eggs or young are still in it, the 
little bird seems to lose all fear, and devotes itself to the task 
of decoying away the approaching foe. It pretends to be very 
ill or lame, stretclies out its neck, trails its wings, drops its tail, 
and flutters feebly along the branches, in order to delude the 
enemy into an idea that it is so lame, that it can easily be 
caught. The male is even a greater adept than the female at 
this practice, and, if he tliiiiks that he has not decoyed the 
intruder far enough, he will slip through the branches, fly round, 
and repeat the process. 

Another North American bird is a mighty nest-maker, trust- 
ing for safety to the inaccessible nature of the tree on which its 
home is placed. This is the well-known Bald-headed Eagle, 
sometimes called the Bird of Washington (Mt/co leucoce;phalus), 
which has been accepted as the emblem of the United States of 
America. The nest of this bird has been admirably described by 
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the two great masters of American ornithology, Audubon and 
Wilson ; and as it is not easy to improve upon the language of 
those who were at the same time good observers and practised 
writers, their accounts will be given in their own words. The 
reader will perceive that the two histories are placed side by 
side, because the points that are omitted by one are supplied 
by the otlier. 

I may mention that the term bald-licaded,** as applied to 
this splendid bird, is by no means correct, because the head is 
feathered as densely as any otlier part of the body ; but as the 
head of the adult bird is white, it produces an effect, when 
viewed at a distance, as if it were deprived altogether of feathers, 
and covered with a white shin. The following account is by 
Wilson : — 

The White-headed Eagle is seldom seen alone, the mutual 
attachment which two individuals form when they first pair 
seeming to continue until one of them dies or is destroyed. 
They hunt for the support of each otlier, and seldom feed apart, 
but usually diive off other birds of the same species. They 
commence their amatory intercourse at an earlier period than 
any other land bird with which I am acquainted, generally in 
the month of December. 

“ At this time, along the Mississippi, or by the margin of some 
lake not far in the interior of the forest, the male and female birds 
are observed making a great bustle, flying about and circling in 
various ways, uttering a loud cackling noise, alighting on the 
dead branches of the tree on whicli their nest is already pre- 
paring, or in the act of being repaired, and caressing each other. 
In the beginning of January, incubation commences. I shot 
a female, on the 17th of that month, as she sat on her eggs, on 
which the chicks had made considerable progress. 

“ The nest, wliich in some instances is of great size, is usually 
placed on a very tall tree, destitute of branches to a considerable 
height, but by no means always a dead one. It is never seen on 
rocks. It is composed of sticks, from three to five feet in length, 
large pieces of turf, rank weeds, and Spanish moss in abundance, 
whenever that substance happens to be near. When finished, it 
measures from five to six feet in diameter ; and so great is the 
accumulation of materials, that it sometimes measures the same 
in depth, it being occupied for a great number of years in sue- 
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cession, and receiving some augmentation each season. When 
placed in a naked tree, between the forks of the branches, it is 
conspicuously seen at a great distance. 

“ Tlie eggs, which are from two to four, more commonly two 
or three, are of a dull white colour, and equally rounded at both 
ends, some of them being occasionally granulated. Incubation 
lasts for more than three weeks ; but I have not been able to 
ascertain its precise duration, as I have observed the female, on 
different occasions, sit for a few days on the nest before laying 
the first egg. Of this I assured myself by climbing to the nest 
every day in succession, during her temporary absence — a rather 
perilous undertaking wlien the bird is sitting. 

“ I have seen the young birds not larger than middle-sized 
pullets. At this time, they are covered with a soft cottony kind 
of down, their bills and legs appearing disproportionately large. 
Their first plumage is of a greyish colour, tinted with brown of 
different depths of tint; and before the parents drive them off 
from the nest they are fully fledged. 

I once caught three young eagles of this species, when fully 
fledged, by having the tree on which their nest was cut down. 
It caused great trouble to secure them, as they could fly and 
scramble much faster than any of our party could run. They, 
however, gradually became fatigued, and, at length, were so 
exhausted, as to offer no resistance when we were securing them 
with cords. This happened on the border of the Lake Pont- 
chartraiii, in the month of April The jiarents did not think fit to 
come within gunshot of the tree while the axe was at work.'*' 

Wc will now turn to the second of these celebrated ornitho- 
logists, and see what he has to say on the nesting of this 
splendid bird : — 

The nest of this species is generally fixed on a very large 
and lofty tree, often in a swamp or morass, and difficult to be 
ascended. On some noted tree of this description, often a ])ine 
or cypress, the Bald Eagle builds, year after year, for a long 
series of years. When both male and female have been shot 
from the nest, another pair has soon after taken possession. The 
nest is large, being added to and repaired every season, until it 
becomes a black prominent mass, observable at a considerable 
distance. It is formed of large sticks, sods, earthy rubbish, hay, 
moss, &c. 
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Many have stated to me, that the female lays first a single 
egg, and that after having sat on it for some time, she lays 
another; when the first is hatched, the warmth of that, it is 
i pretended, hatched the other. Wliether this be correct or not, I 
cannot determine ; but a very respectable gentleman of Virginia 
assured me that he saw a large tree cut down, containing the 
nest of a Bald Eagle, in which were two young, one of which 
appeared nearly three times as large as the other. 

“ As a proof of their attachment to their young, a person near 
Norfolk informed me, that in clearing a piece of wood on his 
place, they met with a large dead pine-tree, on which was a 
Bald Eagle’s nest and young. The tree being on fire more than 
half-way up, and the flames rapidly ascending, the parent eagle 
darted round and among the flames, until her plumage was so 
much injured, that it was with difficulty slie could make her 
escape ; and even then she several limes attempted to return, to 
relievo her offspring.” 

The bird next on our list is rather variable in its nesting. 

Tlie Golden Oriole (Orlolus galhnla) is seldom scum in 
England, and its nest even more seldom. Every year, however, 
a few stray nests are built in this country, as there are few years 
in which the journals devoted to natural history do not contain a 
notice of the bird being seen, and occasionally of its nest being 
found. In the warmer parts of the Continent it is plentiful, and 
in Italy is regularly exposed in the markets towards the middle 
of autumn, when it has indulged in fruit for some time and has 
become very plump and fat. 

In tliis condition it is well known to e])i(mres under the name 
of Becquafiga, corrupted into Beccafico. It is not easily procured, 
as it is a veiy wary bird, and does not like to venture far from 
covert. In the autumn, however, its love of fruit conquers its 
fear of man, and it haunts the orchards in numbers, making no 
small havoc among the fruit. Even under such circumstances 
it is not easy of approach, and the gunner will seldom manage 
to secure his prey except by imitating its peculiar and flute-like 
notes. He must, however, be very careful in his mimicry, for 
the bird has a critical ear, and if it detects the imitator, is sure 
to slip through the foliage and fly off to its forest stronghold. 

The nest of the Golden Oriole is always placed near the 
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extremity of a branch, and in some cases is so constructed that it 
almost deserves to bo ranked amon» the pensilcs. It is always a 
pretty nest, and the accompanying illustration conveys a good 
idea of its general form. It is always moi-o or less cup-like in 
shape, but the comparative depth of the cup is very variable, as 
in some cases it is scarcely deeper in proportion than that of the 
goldfinch, and rather saucer-shaped, while in others the depth 
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even exceeds the width. Perhaps the nest may he altered in 
sliape after the female begins to deposit her eggs, as is known to 
be the case with many birds, the additions being always made 
to the margin. 

It is a remarkable fact tliat this enlargement of the nest 
should be common both to birds and insects. The reader may 
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perhaps remember that the wasp, as well as other hymenoptera, 
lays an egg in the cell while it is yet shallow, and adds to the 
cell in proportion to the growth of the grub. The time of year, 
therefore, at which the nest of the Golden Oriole is found will 
have an influence on its shape, as the nest which is taken in the 
early spring, before the eggs are laid, will probably be shallower 
than that which is found in autumn, after the eggs have been 
hatched and the young reared. 

The object for deepening the nest may probably be traced to 
the weather which happens to prevail. If the winds be light, 
the nest may remain in its flat and saucer-like form without 
endangering the safety of the eggs, but if the season should bo 
inclement and tempestuous, a deeper nest is needed in order to 
prevent the eggs or young from being flung out of their home. 

The body of the nest is formed chiefly of vegetable substances, 
usually the stems of different grasses, which are interwoven with 
wool, and thus made into a tolerably strong fabric. The female 
bird is said to be veiy affectionate, and to sit so closely on her 
nest that she will almost suffer the hand to be laid upon her 
before she will leave her post. In the illustration, the female 
bird is standing upright on the branch, and looking upwards, 
while the male is bending over the bough, and peering down- 
wards, as if at some fancied foe. He can always be distinguished 
from his mate by the brighter gold of his plumage, the black 
spot between the eye and the beak, and the deeper black of his 
wings ; whereas in the female, a tinge of blue invades the yellow, 
changing it to yellowish green, the wings are brown, edged with 
grey, and the black spot in front of the eye is altogether absent. 
Moreover, the breast and belly are marked with many longitu- 
dinal dashes of greyish brown. 

One of the most variable of birds in its nesting is the well- 
known Eed-winged Starling of Northern America {Uterus 
'plimniceus). 

This beautiful bird derives its popular name from the fiery 
scarlet of the lesser wing-coverts, contrasting so boldly with the 
jet-black of the remaining plumage. It is known by several 
opprobrious names in its own country, such as Com-thief, Maize- 
thief, &c. because it is popularly thought to live upon com, 
whereas, like our starling, it is a most insatiable eater of the 
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grabs, caterpillars, and other creatures wliirh infest the corn- 
fields, and only eats corn at a ccrtiiin time. There is, however, 
one ^ason in the year, in which the Ecd-winged Starling 
becomes an arrant thief. 

It is said that every living creature can be bribed, if the riglit 
bribe can only be found, and in the case of this bird, the newly- 
developed maizo^grains present a temptation which it cannot 
resist. It is not alone in this predilection, for there are many 
other birds and some quadrupeds, the bear l>eing the most con- 
spicuous, which revel in the sweet, pulpy, succulent Indian corn. 
Even mankind is overcome with this delicacy. The white man 
fills his pockets with the plump ears, and munches them as he 
goes on with his business, and the copper-skinned native half- 
stupefies himself by gorging the cream-like grains. Small blame 
therefore to the bird for following an example which is set by its 
superiors. But before the maize is developed, and after it is 
hardened, the Eed-winged Starling depends chiefly on insect- 
food for its subsistence, and is, therefore, a truly useful bird, 
deserving to he protected rather than destroyed, and only requir- 
ing to be driven out of the maize-plantations for a week or two 
in the course of the year. 

The nest of this bird is almost always built in morasses where 
reeds are plentiful, and in such places it almost invariably roosts, 
flocking to them towards nightfall in vast masses that absolutely 
blacken the air, now appearing as a vast dull cloud, and now 
suddenly flecked with blood-red patches, as the black bodies 
and scarlet wings are alternately turned to the spectator. 

Somewdicre abv^ut the end of April, the Ked-winged Starling 
begins to make its nest. This is sometimes placed on the ground, 
sometimes on a grass-tussock, and sometimes in a branch, thus 
being more variable in position than is the nest of any other 
bird. The mode of structure and materials of the nest differ 
with the locality. 

When the nest is placed on the ground, it is composed of a 
few rushes and grass stems, the chief care of the bird being to 
secure a soft lining of grass-blades. When it is built in a grass 
or rush-tussock, the stems are drawn together and held in their 
places by long grasses, so as to make a hollow wherein the nest 
may repose. 

But when it is placed on a branch it is much more compli- 
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caied. Tlie bushes which are found in swampy places are always 
so slender and flexible, that much care is required in order to 
render them capable of bearing the nest. The bird, therefore, 
takes a quantity of wet rushes and long grasses, and twists them 
round a number of twigs, intertwining them so as to bring these 
twigs into a rudely-shaped hollow cylinder. From the same 
materials the body of the nest is formed, and the lining is made 
from dry grass blades. Little pains are taken to hide the nest, 
because the swampy nature of the ground prevents the intrusion 
of many foes, and in some cases three or four nests are seen close 
to each other on a single bush. 

One of the common American birds, the Yellow-breasted 
Chat (Icteria viridis) is not only remarkable for its really pretty 
nest, but for the manner in which it defends its home. 

Although so chary of being seen that an experienced orni- 
thologist may follow it for an hour by its voice, and never catch 
a glimpse of the bird, it is full of talk, and as soon as a human 
being approaches, it begins to vociferate reproaches in an odd 
series of syllabic sounds, which can be easily imitated. Mocking 
the bird is an unfailing method of doubling its anger, and will 
cause it to follow the imitator for a long distance, although it will 
even under these circumstances keep itself hidden in the foliage. 
Wilson’s account of the curious sounds which it utters is very 
graphic and interesting. ‘^On these occasions his responses are 
constant and rapid, strongly expressive of anger and anxiety, 
and while the bird itself remains unseen, the voice shifts from 
place to place among the bushes, as if it proceeded from a spirit. 
First is heard a repetition of short notes,' resembling tlie 
whistling of the wings of a duck or teal, beginning loud and 
rapid, and falling lower and slower, till they end in detached 
notes. Then a succession of others, something like the barking 
of young puppies, is followed by a variety of hollow, guttural 
sounds, each eight or ten times repeated, more like those x)ro- 
ceeding from the throat of a quadruped than that of a bird ; 
which are succeeded by others not unlike the mewing of a 
cat, but considerably hoarser. 

All these are uttered with great vehemence, in such different 
keys and with such peculiar modulation of voice as sometimes 
to seem at a considerable distance, and instantly as if just beside 
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you ; now on this side and now on tliat : so that, from tlio.se 
manoeuvres of ventriloquism, you are utioi ly at a loss to ascer- 
tain from what particular spot or quarter tluw proceed. If tlio 
weather be mild and serene, with clear moonlight, he continues 
gabbling in the same strange dialect, with vciy little intermission, 
during the whole night, as if disputing with his own echoes. 

While the female is sitting, the cih'S of tlie male are still 
more loud and incessant. When once aAvare that you liave seen 
him, he is less solicitous to conceal hims(df, and will sometimes 
mount up into the air, almost perpendicularly, with his legs 
hanging, descending, as he rose, by repeated jerks, as if highly 
irritated, or, as is vulgarly said, ' dancing mad.’ All this noise 
and gesticulation we must attribute to Ins extreme affection for 
his mate and young; and when we consider the great distance 
from which in all probability he comes, the few young produced 
at a time, and that seldom more tlian once in the season, we can 
see the wisdom of Providence very manifestly in the ardency of 
his passions.” 

The nest which the bird defends with such skill and courage 
is veiy well concealed in a dense thicket, and the bird is always 
best pleased if it can find a bramble-bush thick in foliage and 
well beset with thorns. Sometimes it is forced to content itself 
with a vine or a cedar, and in any case it is seldom more than 
four or five feet from the ground. The outer wall is made of 
leaves, within which is a layer formed of the thin bark of the 
grape-vine, and the lining is formed of dried grasses and fibrous 
roots of plants. 

An allied bird, the Yellow-throated Chat (Vzreo Jlmifrom, 
makes a nest somewhat similar in materials, though not in 
locality, to that of the preceding bird. It is usually fixed in the 
horizontal branch of a tree or hush, and is made from the bark 
of the grape-vine, moss, and lichens, and is lined with fine vege- 
table fibres. 

Op our four British pigeons, two are branch-builders. The 
Stockdove places its nest in holes in trees, in holes in the ground, 
or on the tops of pollard oaks, wdllows, and similarly crippled 
trees. The Eockdove makes its rude nest in the crevices of the 
rocks which it frequents. But the Kingdove and the Turtledove 
are true branch-builders, and are therefore noticed in this place. 



THB RINGDOVE. 


541 


^ We will first take the IIingdove {ColumVa palumhm) some- 
times called the Wood-pigeon, the Woodquest or qiieest, and the 
Cushat. 

The nest of the Eingdove is placed in a variety of localities, 
for the bird is not in the least particular in this respect. Some- 
times it is situated near the top of a lofty tree, and sometimes 
it is found in a hedge only a few feet from the ground. I have 
seen nests in both localities. 

Mr. Waterton mentions a curious circumstance connected 
with this bird. In a spruce fir-tree there was the nest of a 
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magpie, containing seven eggs, which were removed and those of 
the jackdaw substituted. Below this nest a Eingdove had 
chosen to fix her abode, and so the curious fact was seen, that 
on the same tree, in close proximity to each other, were magpies, 
jackdaws, and Eingdoves, and all living in perfect amity. It 
might have been supposed that the magpies and jackdaws W’ould 
have robbed the nest of the Eingdove, but such was not the case. 
Moreover, the bird knew instinctively that slie would not bo 
endangered by her neighbours, for she came to the tree after the 
magpie had settled in it. 
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The nest of tlie Eingdove is of so simple a cliaracier as 
scarcely to deserve the name. The bird chooses alsuitable spray, 
and lays upon it a number of sticks, which cross each other so 
as to make a nearly flat platform. Many birds make a similar 
platform as the foundation of their nest, but with the Eingdove 
it constitutes the entire nest. So slight is the texture of the 
platform, that when the two white eggs are laid upon it they 
can be discerned from below by a practised eye, and it really 
seems wonderful that they can retain their position on such a 
structure. 

Moreover, the open meshes of the nest allow the wind to blow 
freely between the sticks, so that nothing would seem to be more 
uncomfortable for the young. Above, they can certainly be 
sheltered by the warm body and protecting wings, but below 
they seem to be exposed to every blast. Yet they find shelter 
enough, and not only find it, but make it. With the generality 
of birds, the droppings are conveyed away by the parents, but 
with the Eingdove they are allowed to remain, when they rapidly 
fill up all the open interstices, and form a dry scentless plaster, 
which effectually defends the tender bodies of the young from 
the wind, and has the further effect of consolidating and 
strengthening the nest. 

Although the nests are plentiful enough, and the eggs are 
common in the cabinet of oologists, it is not very easy to find a 
nest that is furnished witli this curious plaster, probably because 
some one of the many foes which persecute the Eingdove has 
discovered the nest, stolen the eggs, or killed the parent before 
the young birds were hatched. 

It has already been mentioned that, with many branch-build- 
ing birds, the thickness of the nest, or of the platform on which 
it is placed, is regulated by the exposed or sheltered position of 
the branch, and such is the case with the Eingdove. Although 
in some instances, the platform is so flimsy that the eggs can 
be seen through the interstices, in other cases it is from half an 
inch to an entire inch in thickness. In all cases, the longest 
twigs are first laid, and followed by those of smaller size ; and, 
although the whole structure is very rude, it is always made 
with suflBcient care to assume a tolerably circular shape. 

The Turtledove {Columba turtur) builds a nest of very similar 
form, and, if possible, even slighter in constmetion. 
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Every oue knows tlie conimon catcliweed so plentiful in waste 
ground. The long trailing stems of this plant are used by a 
pretty little bird in making its nest, and are most ingeniously 
twined among the- branches into the needful shape. The bird 
which uses this plant is the Whitkthuoat [Currma cimrca) 
sometimes called the Haychat and Nettle-creeper. Its ordinary 
name is due to the white feathers of the throat, and it is called 
INettle-creeper because it is so active among the weeds that 
fringe the hedgerow^s. The nest is always placed low, and I 
have mostly found it towards the top of some stubby bush or 
shrub, about three feet from the ground. Although placed in 
such localities, it is not very easy of discovery, as it is well 
hidden by the foliage, and in most instances the boughs must 
be pressed aside before the nest can be made clearly visible. 
Although the catchweed is used by the bird in making the 
framework of the nest, it docs not consider itself bound to 
employ no other substance, but uses grass blades and vegetable 
fibres. The lining of the nest is simply made of fine hay, 
among which are twined a variable number of horsehairs, some- 
times only twenty or thirty, and sometimes in such a quantity 
as almost to conceal the hay. It is in allusion to the lining of 
the nest that the bird is called Ilaychat. The nest varies much 
in thickness, probably in j)roportion to the density of the bush 
in which it is placed. 

The celebrated Mocking-Bird of America {Tiirdus [or Mimus\ 
folyglotUis), is also one of the Branch-builders. 

The situation chosen by the bird is always variable, depending 
almost entirely on the nature of the district and the character of 
the inhabitants. Should the bird be resident in some wild part 
of the country, it takes some pains to conceal its nest, choosing 
the most impenetrable thicket that can be found. A thick 
thorn-bush is a favourite spot, because the sharp points serve to 
deter intruders from forcing their way to the nest; and the 
cedar is sometimes chosen, because its dark masses of foliage 
afford such a cover for the nest that it can scarcfdy be detected 
even by one who is looking for it. 

But, should the bird build in some inhabited locality, where it 
is taught by instinct that it will not lie molested, it makes its 
nest close to the house, and cares not to hide it. Six or seven 
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feet from the ground is the usual height at which the nest is 
placed, and the bird has so little anxiety about its nest that it 
often builds upon the branches of a pear or apple-tree. The 
nest itself is rather a pleasing specimen of bird architecture, and 
is mostly built upon a slight foundation of delicate twigs, inter- 
mixed with dry weeds of the preceding year. The body of the 
nest is formed of straw, grass, wool, and vegetable fibres, and 
the lining is almost wholly composed of very fine fibrous roots. 

Although the bird is so careless about concealing its nest, it is 
jealously anxious about intruders, and attacks indiscriminately 
any beast, reptile, or bird that approaches the favoured spot. 
Dogs are forced to run away from the sharp beak and buffeting 
wings of the angry bird ; the cat finds that the ascent of a tree 
while a pair of infuriated birds are pecking her nose and blind- 
ing her eyes is an impracticable task, and even man himself is 
attacked by the fearless defenders of the home. 

The worst and most treacherous foe however, is the black 
snake {Goryfliodon comtrictor), a harmless reptile, but one that 
is much dreaded by uninstructed pedestrians, because it imitates 
the manners of the rattlesnake with such fidelity that it is 
generally reckoned among the poisonous serpents. This snake 
lives mostly on rats, mice, young birds, and eggs, and in pursuit 
of the last-mentioned dainties will ascend trees and traverse any 
branch which holds a nest. 

The very sight of the black snake inflames the Mocking Bird 
with fury, and he instantly darts at it, avoiding its stroke with 
admirable quickness, and dealing a rapid succession of blows on 
tl\e reptile’s head. Tlie black snake is peculiarly vulnerable 
about the head, and even tries to retreat, but is prevented from 
escaping by the Mocking-Bird, which redoubles his efforts and 
easily beats the reptile dowm. As soon as he sees his advantage 
he seizes the snake by the neck, lifts it from the ground, buffets 
it with his wings, pecks it again as it drops, and ceases not until 
the hated enemy is left dead on the ground. 

The well-known Water Hen or Moor Hen {GalUmda 
CMorapus) is nearly, though not quite, as variable in its nesting 
as the red-winged starling lately described. The nest is always 
placed near the water, but the bird seems to be very indifferent 
about the precise locality. 
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Sometimes it is made on the ground, and in that case is 
laid among sedges and rushes where the water cannot reach it. 
The Water Hen, however, is not averse to nesting in a warm and 
comfortable place, for Mr. Waterton mentions that on one occa- 
sion, when he had built a neat little brick house for a duck, and 
furnished it with dry hay fora nest, a Water Hen took possession 
of it, and the duck had to find a home elsewhere. 
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Sometimes lUe uest is made ou a bianeh, and in that case the 
bird selects a very low hough which overhangs the water. 1 
have found several nests thus placed, and in one case the only 
method of getting at the nest was to enter the water and swim 
roimd to it. It is a large and rudely made nest, and from its 
size appears to he more conspicuous than is leally the ca.se. 

N N 
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Wlien it is placed on a bough, the twigs of the same branch 
often dip into the water, and the nest looks like a bunch of 
weeds and other debris that have floated down the stream and 
been arrested by the branch. 

The similitude is increased by a curious habit of the bird. 
When she leaves her nest, she pulls over her eggs a quantity of 
the same substances as those which form the materials of the 
nest, so that they are completely hidden from sight, and the form 
of the nest is quite obscured. It is true that the nest is not 
unfrequently found with the eggs exposed, but this apparent 
negligence is always caused by tbe frightened bird dashing off at 
the approach of the intruder, and having no time to cover her 
eggs properly. The object of, covering the eggs was once thought 
to be the retention of heat, the neighbourhood of water being 
imagined to be injurious. As, however, mtiny birds build as 
close to the water as does the Water Hen, and do not cover the 
eggs, it is evident that concealment and not warmth is the object 
to be attained. 

I may mention that the illustration was sketched from a nest 
before it was removed, and that most of the nests have been 
drawn in the same manner from actual objects. 

The eggs are many in number, seldom less than six, and often 
eight, and their united weight is far from inconi?iderable, as they 
are fully proportioned to the size of the bird. The young are 
the oddest little beings imaginable, looking like spherical puffs 
of black down, rather than birds. They take to the water at 
once, and if the reader can manage to w'atch the mother and her 
little family, he will see one of the quaintest and prettiest groups 
that our country can supply. The little black balls swim about 
quite at their case, keeping within a short distance of their parent, 
and traversing the water with a rapidity that reminds the ob- 
server of the gyrini, or whirligig beetles. In spite of the prolific 
nature of the bird, it is not so numerous as it might be, having 
many enemies in its youth, the worst of which is the pike, which 
comes up silently from below, opens its terrible jaws, and absorbs 
the unsuspecting bird. 
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Another "bird tliat loves to build near water is tlie pretty little 
Sedge Warbler {Salicaria ;phragmitis). 

The nest of this bird is placed at a very low elevation, usually 
within a foot or so from the ground, and raised upon rushes, 
reeds, or other coarse herbage, which is found abundantly in such 
places. There is more material in the nest than might be sup* 
posed from the size of the bird and the slender stems by which 
it is supported. Viewed from the exterior, it seems to have tlu^ 
ordinary cup-shaped form which is so prevalent among small 
birds, but looked at from above, the apparent depth is seen to be 
owing to the mass of material, the hollow being singularly 
small and shallow. It is a well-made nest, the general frame- 
work being formed of leaves of grass-blades, while strength, 
warmth, and density are attained by the quantity of wool and 
hair which are woven. into the fabric. 

The Sedge Warbler is well known for its loquacity, and its 
ceaseless chatter. Should it be silent, a stone flung among the 

N N 2 
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reeds and sedges will always induce it to recommence its little 
song. 

The remarkably beautiful nest wliich is here shown is built 
by one of the British birds, but is not often found, on account 
of the localities where it is placed. 
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The architect of this nest is the Eked Warblee {Salicaria [or 
Curnica] arundinacca). It is a pretty little bird, bright brown 
above, yellow-brown below. In sonic respects it resembles the 
sedge warbler, but does not possess the remarkable wedge- 
shaped tail of that bird. K. Mudie, in his Histoiy of British 
Birds, offei-s the following suggestion respecting this difference of 
form. When treating of the sedge warbler, he remarks that the 
slender head, pointed bill, and wedge-shaped tail are useful to 
the bird by enabling it to glide between the tall aquatic plants 
among which it resides and finds its food. Of the Eeed War- 
bler he writes as follow’s : — 

" That the bird is not adapted for so many situations as the 
sedge bird, might be inferred from the different form of the tail, 
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which is more produced and not wedge-shaped, so tliat wliDe it 
answers better as a balance on the bending reeds or other 
flexible aquatic plants, it would not be so convenient among the 
unyielding sprays of a hedge or brake. The bird rarely, if ever, 
perches upon the tops of reeds, even on its first arrival, and 
when the song of invitation to a mate is given, its place is on a 
leaf or a leaning stem, though upon an emergency it can cling 
to an upright one, the stiff feathers of the tail acting as a sort of 
prop. 

'‘It is not easily raised, and remains but a very short time 
upon the wing, but it is by no means timid on its perch, upon 
which, if it be very flexible, it sits with its wings not quitch 
closed, but recovered, so as to have a little hold on the air, and 
thereby either prevent its fall or be ready when a gust comes, to 
bear it to a more secure footing. Its food is found wholly over 
tlie stagnant waters. The Reed Warbler does not come until the 
reeds are considerably advanced, and it departs before tliey are 
cut ; so that it dwells in peace, and especially in the mornings 
about the end of May and the beginning of June it may be 
observed with the greatest ease.” 

Still, although the bird be common, and although it is bold 
enough to admit of approach, it is not generally familiar, simply 
because none but professed naturalists are likely to look lor it 
in the spots which it frequents. The Reed Warbler loves a large 
patch of marshy land almost wholly covered with stagnant 
water, and full of the reeds among which its home is made. 
Such a place is not agreeable to the pedestrian, for although an 
hour spent in wading through water knee-deep is no difficult or 
even unpleasant task, yet no one likes to meet also with mud of 
various and unknown depths, as is the case in tlio great reed 
swamps where the birds most love to build, hvcii the song of 
the Eeed Warbler does not attract attention. Though musical 
in tone, it is very feeble in i>ower and monotonous in character, 
consisting of several huiTied notes in a low warble, which can 
only be heard at a little distance. 

The nest of this bird is supported between three or four reeds, 
as is shown in the illustration, and is remarkably deep in pro- 
portion to its width. The object of this depth is evident. To 
bend as a reed before the wind is a proverbial saying, and any 
one who has seen a large mass of reeds on a stormy day must 
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have been impressed with their graceful curves. As the blasts 
of the wind pass over them, they bend in successive waves like 
the billows of the sea, and are sometimes bowed so low that 
tlieir tips nearly reach the water. 

A nest, therefore, wliicli rests on such pliant supports must 
be thrown out of its perpendicular by every breath of wind, 
and unless it were very deep the eggs would be flung out. The 
great depth, however, of the nest counteracts the deflection of 
the reeds ; and, however fiercely tlie storm may rage, the Keed 
Warbler sits securely in her nest, even though it be sometimes 
nearly bowed to the surface of the water. The materials of the 
nrst are generally taken from tlie immediate neighbourhood, the 
body of the nest being composed of broken rusluis and moss 
))onnd together with reed leaves, and the lining made almost 
wholly of cows’ hair. 

In the illustration the nest is reju’eseiited as it apjiears during 
a rather smart breeze. The reeds are all bowed down by the 
force of the wind, and the nest is leaning so much to one side, 
that its contents would be flung into the water 'were it of the 
ordinary cup-shaped form. The tiny inmates, however, are per- 
fectly secure in their home, and crouch in the bottom of the nest, 
so that there is no fear that they may be thrown out. The 
liarent birds are busily attending on their little family, one 
1 laving just brought an insect which all the gaping mouths arc 
eager to devour, while the other is setting off in its turn to 
perform the like office. The little eggs are rather pleasing in 
colour, being very pale green, almost fading to whitish grey iii 
parts, and being mottled and speckled with brown or green 
darker tlian the ground hue of the shell. As is usually the case 
with similar birds, they are four or five in number. 

IMany foreign birds are excellent branch-builders. 

One of the best known is a lovely little bird, which is familiar 
to us through the mediumship of taxidermists, who are always 
glad to insert a few specimens in their glass cases of brightly 
plumaged birds. Tliis is tlie Indigo Bird, or Blue Linnet of 
America (Spiza cyarmi), which derives its name from the hue 
of its feathers. Viewed in some lights, the plumage is a rich, 
deep azure, shining with a satiny lustre in the direct light of the 
siiiiheams, and deepening into indigo in tlie shadows. But the 
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most remarkable iu the Imo is, tliat in certain lights it 

changes to that peculiar gi‘een which is known to artists as 
“verditer,” so tliat the bird seems absolutely to change its colour 
if its position be shifted for only a few inches. Consequently, 
a well arranged grouj") will liave two siiecimeiis ])hiced in sucli a 
manner tliat one glows in all the glory of its azure dress, while 
another is vivid green. Tlie wings are black, and ndain their 
colour in all lights. 

The nest of the Imligo Bird is set in a bush, and, according to 
Wilson, is ujdield by two twigs, one passing up each side, so as 
to preserve the balance. To the twigs it is liriidy bound with 
the strong lUixeii libres of which the walls are formed, and its 
lining is made of fine grasses. 

In Southern Africa there is a small, simply coloured, but 
interesting bird, called by Lo Vaillant the Capocieii {pujmoica 
macidosa) because it builds iu a cotton-yielding tree, called by 
the Dutch colonist Capoc-bosclie. 

The attention of that naturalist was directed to the bird in 
the following manner. 

Being, in common Avilli all true naturalists, a lover of birds in 
tbeir living state, and being in no wise disposed to kill them witli- 
out necessity, be bad contrived to tame a pair of little brown birds, 
which at last became so familiar that they would enter bis tent. 
On these terms they remained until the beginning of the breed- 
ing season, when they began to come less regularly, and then to 
absent themselves for several successive days. About this time 
they became thieves. M. Lc Vaillant was accustomed to keej) 
on his table a quantity of tow and cotton-wool, which he used 
iu stuffing and otherwise preparing the skins which he had pro- 
cured for his collection. The birds seemed suddenly to take a 
wonderful fancy to the tow and cotton-wool, and were continually 
Hying off witli tliem, sometimes stealing a piece that was nearly 
as large as both the birds together. 

Struck with this sudden fancy of the birds, Le Vaillant 
determined to watch them, and soon traced them to a cajjoc- 
bosche tree which grew at some distance, and in a remarkably 
retired spot. Among the branches of this tree they had already 
begun tbeir nest, which consisted of a quantity of moss pressed 
tightly into the forks of a bough, and which was at the time 
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only ill a rudimentary condition. Tlio moss, in fact, was the 
foundation of the nest, upon wiiich tlie beautiful walls wero 
intended to be built, just as in the habitation of many other 
birds there is a foundation of substances more solid than the 
materials of which the walls are made. 

Into this nest the Capociers were weaving the stolen stores 
of cotton-wool, working it in a manner that will be presently 
d(;seribed. Le Vaillant soon discovered that the legitimate sub- 
stance of the nest-walls was the soft, white down produced by 
certain plants, and that the birds used an enormous amount of 
materials in comparison with their own size. As, however, they 
found that upon the naturalist’s table was always a plentiful 
supply of vegetable down and hbrcs ready plucked, they in- 
geniously saved themselves the trouble of collecting, and simply 
resorted to the hospitable tent. 

The male was the princi])al colhictor of materials, and the 
female the chief architect. IJeused to lly off, and return with a 
mass of cotton-wool, moss, or tow, and deposit it close to the 
spot where his mute was at work. Then she would take the 
materials, arrange them, press them into form, twid only ask his 
assistance in carrying out her ])lans. He pressed, and pecked 
and pulled the cotton-wmol so as to reduce it to a kind of felt, 
but did not seem to originate any architectural ideas, leaving 
them to his more ingenious mate. 

1.0 Yaillant’s account of tlie mode of working is so interesting 
and elegant that in justice to himself it must he given in his 
owTi words. After describing the process of fetching materials 
and laying them in tlieir places, be proceeds as follows : — 

This agreeable occupation w^as often interrupted by innocent 
and playful gambols, though the female appeared to be so 
actively and anxiously employed about her building as to have 
less relish for trifling than the male, and she even punished liini for 
his frolics hy pecking him w^ell wdth lier beak. He, on the other 
hand, fought in his turn, pecked, pulled down the work which 
they liad done, prevented the female from Qontimiing her labours, 
and, in a word, seemed to toll licr, ' On account of this work you 
refuse to be my playmate, therefore you shall not do it.’ 

** It will scarcely be credited that, entirely from what I saw 
and knew respecting these little altercations, I wtts both sur- 
prised and angry at the female. In order, however, to save the 
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fabric from spoliation, she left off working, and fil'd from bush to 
bush, for the express purpose of teasing him. Soon afterwards, 
having made matters up again, the fmnale returned to her labour, 
and the male sang for several minutes in the most animated 
strains. After his song was concluded, he began again to occupy 
himself with the work, and with fresh ardour carried such mate- 
rials as liis companion required, till the spirit of frolic again 
became buoyant, and a seem*, similar to tliat which I have 
described occuiTed, I have witnessed eight interrupt ions of this 
kind in one morning. How happy birds are ! They are cer- 
tainly the privileged creatures of nature, thus to w^ork and sport 
alternately, as fancy prompts them. 

''On the third day the birds begun to rear the side walls of 
the nest, after having rendered the bottom compact by repeatedly 
pressing the materials with tlieir breasts, and turning tliem- 
selves round upon them in all directions. Tln'y first formed a 
plain border, wliich they afterwards trimmed, and upon this they 
piled u]) tufts of cotton, which was fittiul into the structun*. by 
beating and pressing it with their breasts and flic shoulders of 
their wings, taking care to arrange any projeiiiing e.orner with 
their beaks, so as to interlace it into the tissue, ami to render it 
more firm. As the work proceeded, the contiguous bramdics of 
the bush were enveloped in the side walls, but without damaging 
the circular cavity of the interior. This part of the nest required 
many materials, so that I was quite astonished at the quantity 
which they used. 

On the sevcntli day their task was tinislied, and, being anxious 
to examine the interior, I determined to introduce my finger, 
when I felt an egg that liad been pro])ably laid tliat morning, 
for on the previous evening I could see that th(;re was no egg in 
it, as it was not quite covere<l in. 

" This beautiful edifice, which was as white as snow, was nine 
inches in height on the outside,, whilst in tlio inside it w^as not 
more than five. Its external form was very irregular, on account 
of the branches wliich it had been found necessary to enclose ; 
but the inside exactly resembled a pullets egg placed with the 
smaller end upwards. Its greatest diamettir was five inches, 
and the smallest four. The entrance was two-thirds or more of 
the whole lieight as seen on the outside, but within it almost 
rfiached the arch of the ceiling above.” 
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One of the most remarkable points of this singularly beauti- 
ful nest is the iirm texture of the walls. Externally, the nest 
looks as if it were a mere large hollow bunch of cotton-wool 
with a hole near the top, and seems to be so fragile that the eggs 
would fall through the labric. But when the inside of the 
nest is viewed, it is seen to be composed of a kind of felt, as 
firm and close as if it had been formed by human art, so that 
neither wind nor wet can penetrate ; and it is capable of up- 
holding a much greater weight than would be introduced into it. 
To pull out a tuft of the cotton-wool is impossible without 
tearing a hole in the fabric, so closely are the delicate fibres 
interwoven with each other. 

Tn the accompanying illustration are shown the nests of two 
S2)ecies of Humming Bird. 

The oddly-shaped nest which occupies the U2>2)er part of the 
drawing is made by the Fiery Topaz (Topaza pyra), one of tlie 
most magnificent of these lovely birds. Indeed, Brince Lucieii 
Buonaparte calls it the most beautiful of the Trochilida3, and it 
is hardly possible to imagine a bird that can surpass it in bril- 
liancy. The body is fiery scarlet, the head velvet-black, the 
throat glittering emerald, with a patch of crimson in the centre ; 
the lower part of the back is also green, and the long, slender, 
crossed feathers of the tail are ])urple with a green gloss. So 
magnificent a bird can have but few rivals, and there is only 
one S2)0cies which even ajiproaches it in beauty. Tliis is the 
Crimson Topaz {Toj^etza pclla), a bird which is nearly allied to it, 
and which much resembles it in general colouring. It may, how- 
ever, be distinguished by the colour of the body, which is crimson 
instead of sciirlct. 

Curiously enough, although it is bedecked with residendent 
hues, which seem to need the presence of daylight, and to be 
made expressly for the purpose of reflecting the brightest beams 
of the sun, yet the lovely bird is one of the night wanderers, 
being seldom seen as long as the sun is above the horizon, and 
preferring to seek its food while the world is shrouded in dark- 
ness. Perhaps the reader may remember that the sea-mouse, 
whose iridescent garment possesses all the tints of the rainbow, 
is also a darkness lover, and passes its life sunk in the black 
mud of the sea-shore. 
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Tlio nest wliicli is Luilt by tlio Fiery Topaz is really a wonder- 
ful structure. 

Its sliai>e is remarkable, and is well shown in the illustration. 
It is fastened to the branch with extreme cure, as is clearly 
necessary from its general form. The most curious point about 
the nest is, however, the material of which it is made. When it 
was first discovered no one kiu‘w how the bird could have built 
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SO strange a structure. It looked as if il wnc niade of \u\y 
c(jarse buff leather, and was so similar in hue to tlie brandies 
that surrounded it, tliat it seemed moni like a natural excrescence 
than a bird’s nest. The reason for this simililude was simple 
enough. It was made of a natural excrescence, and therefoi*e 
resembled one. 

When the Fiery Topaz wishes to build a nest, it goes off to 
the trees, and searches for a kind of fungus belonging to the 
genus boletus, and with this singular material it makes its home 
It is tough, leathery, tliick and soft, and in some curious iiiannei 
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the bird contrives to mould the apparently intractable substance 
into the shape Avhich is represented in the illustration. The 
non-botanical reader may form an idea of the appearance of the 
nest, by supposing it to be made of German tinder, which is, in 
fact, a kind of boletus which has been pressed, dried, and steeped 
ill a weak solution of nitre. 

The lower figure in the same illustration represents the nest 
of another Humming Bird {Phaethornis turynome)^ belonging to 
the pretty little group which are popularly called Hermits, and 
which may be recognised by the. peculiar shape of the tail, which 
is regularly graduated, the two central feathers being, however, 
much longer than the others. They are inhabitants of Venezuela. 

All the Hermits are remarkable for the beauty of their homes, 
and the present species is mentioned as affording a good example 
of nest-making. The nest is always long and funnel-shaped, 
and is hung either to a leaf or the delicate twig of a tree, accord- 
ing to circumstances. The materials of which the nest is made 
are rather various, consisting of vegetable fibres, especially those 
downy, cotton-like filaments which are furnished by so many 
plants, of small herbs, and spider webs. The last mentioned 
substance is employed for the purpose of binding the materials 
together, and is used also in fastening the nest to the support on 
which it hangs. 

Theue is another species of this beautiful gi’oup, called the 
Bub Y -THROATED Humming Bird (TTochilus coluhris)^ which is 
generally accepted as the typical species. This lovely bird is 
plentiful in maiij parts of America, and is sometimes seen 
as far north as Canada. It derives its popular name from the 
feathers of the throat, which glitter as if made of burnished 
metal, and glow with alternate tints of ruby and orange. 
The general colour of the body is green, and the wings are 
purple-brown. The two sexes are coloured after the same 
manner, with the exception of the ruby gorget, which only be- 
longs to the male, and which is not attained until the second 
year. There is no species more common in museums and orna- 
mental cases than this, because it is as plentiful as it is lovely. 
That it should be plentiful, or indeed that any species of Hum- 
ming Bird should be anything but scarce, is matter of wonder, 
inasmuch as they never lay more than two eggs, and in all proba- 
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bility do not rear more than three, or perhaps four, young in the 
course of a season. 

The general habits of this tiny bird are well worthy of notice, 
but at present we must content ourselves with it as it appears in 
its nest-making capacity. Being a very small bird, only three 
inches and a half in total length, and very slenderly made, the 
uest is necessarily small. But, although we so often find that 
little birds build large nests, we cannot but notice that the nest 
of this Humming Bird is even smaller tlian the size of its occu- 
pant seems to require. It is round, neatly made, and has thick 
walls and a small hollow. 

The bird has a wonderful j)ower of concealing the nest, which 
cannot be discovered except by a practised nost-liunter, so closely 
does it resemble a knob upon a branch. So careful, loo, is the 
female of her home, that she docs not fly straight to it, but rises 
high ill the air, and then darts down among tlie branches with 
such rapidity tliat the eye cannot follow her movements, and she 
is fairly seated in her nest before the si)eetator knows exactly in 
which direction she lias gou(*.. 

This curious trait si^ems to have been discovennl by Mr. C. W. 
Webber, lie had successfully tamed some lluby-lh reals, and 
determined to find a nest, so that ho jnight obtain the young. 
After finding that a j)air of lliimniing Birds had heini seen near 
a certain spot on a river, lie set himsidf determinately to dis- 
cover the nest. By degree's they were watched to a point of Ukj 
rivei’, but there tluiy always disappeared, as they liad a habit of 
shooting perpendiculai ly into the air until their tiny bodies wen^ 
lost to sight. At last, Iiowe'.ver, the patient wateliluliiess of the 
observer was rewarded by catching a glimpse of the female bird, 
as she descended perpendicularly from the height to which slie 
had risen, and in tliis manner was the nest discovered. 

The same agreeable writer relates an anecdote re.spcftting the 
discovery of a nest belonging to the Emerald -throated lluniining 
Bird, an edifice which is very similar to that whicli is nnade by 
the Kuby-throat. He had Ixm'ii in vain looking for a nest, when 
** chance favoured me soinewlial strangely about this time. I 
had b(;en out squirrel -shooting t^arly oihj sweltering hot morning, 
and on my return liad thrown myself beneath tin*, shade of a thick 
hickory, near the bank of a creek. I lay on my back, looking 
listlessly out over tlie .stream, when the chirp of the Humming 
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Bird and its darting form reached my senses at the same instant. 
I was sure I saw it light upon the limh of a small iron-wood 
tree, that happened to be exactly in the line of my vision at that 
instant. 

In about five minutes another chirp and another bird darting 
in. I saw this one drop upon what seemed to be a knob or an 
angle of the limb. I heard the soft chirping of greeting and 
love. I could scarcely contain myself for joy. I would have 
given anything in the world to have dared to scream, * IVe got 
you, IVe got you at last !’ By a great struggle I choked down 
my ecstasy and kept still. One of them now flew away, and 
after waiting fifteen minutes, that seemed a week, I rose, and 
with my (‘yes steadily fixed on that important limb, I walked 
slowly down the bank, without, of course, seeing where I placed 
my feet. 

“ But the highest hopes are sometimes doomed to a fall, and a 
fall mine took with a vengeance ! I caught my foot in a root, 
and tumbled head foremost down the bank into the river ! I sup- 
pose that such a ducking would have cooled tlie enthusiasm of 
most bird-nesters, but it only exasperated mine. I shook off the 
water, and vowed that I would find that nest if it took me a 
week. But how to begin was the f|ucstion, for I had lost tlie 
limb, and how was I to find it among a hundred others just 
like it ? 

“ The knot that I had seen was so exactly like other knots 
upon other limbs all round it, that the prospect of finding it 
seemed a hoiieless one ; lmt, ‘ I’ll try, sir,’ is my favourite motto. 
I laid myself down as nearly as possible in the position which I 
li[id originally occupied, hnt, after some twenty minutes’ experi- 
ment, came to tlie conclusion that my head had been too much 
confused by the sliock of my fall and ducking for me to hope to 
make much out of this method. Tlicn I went under the tree, 
and commencing at the trunk, with the lowest limb which leaned 
over the water, I followed it slowly and carefully with my eye 
out to the extreinest twig, noting carefully everything that seemed 
like a knot. This produced no satisfactory result after half an 
hour’s trial, and with an aching neck I gave it up in despair, for 
I saw half a dozen knots, either one of wdiich seemed as lilcely 
to be the right one as the other. 

‘‘ I now changed my tactics again, and, ascending the tree, I 
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stopped with my feet upon each one of those limbs and looked 
clown along it. It %vas a very tedious proceeding, but I perse- 
vered. Knot after knot deceived me, but, at last, when just 
above the middle of the tree, T caught a sharp gleam of gold and 
purple among the leaves, and, looking down upon the last limb 
to wdiich I had climbed, almost lost my footing for joy, as I saw, 
about throe fo(‘t out from where I stood, the glistening back and 
wings of the little bird just covering the top of one of those 
mysterious knots that ^vas about half the size of a hen’s egg. 

The glancing head, long bill, and keen eyes w('re turned up- 
wards, and perfectly still, except the latter, which surveyed me 
from head to foot with the most dauntless expression. It seemed 
not to have the slightest intention of moving, and T would not 
have disturbed it for the world. It was sufficient to mo to gaze 
on my long lost treasure. Its pure white breast — or throat mtlK’r, 
for the breast was sunk in the nest — formed such a swc(d. ami 
innocent contrast with the s])lendonr of il.s hack, lu'ad, and 
wings.’’ Tlie. captun^- of the little birds which winn aftcu’wards 
hatched in that nest s(*rvcd to set at r(‘st the (piestion of tlu^ 
Humming Bird’s food. They lived mostly on syrnp, Init were 
obliged to lly off and eat the tiny garden spiders as tlu^y lay in 
the middle of their radiating webs. 

The nest of the I tuby-th routed Hurnniing Bird seems to Ixi 
rnther variable in form and material and situation, but lias 
always a peculiar character wliich enables the experience m 1 
observer to recognise it. According to Wilson, it is sometimes 
tixexl on the upper part of a horizontal branch, as was the case 
with the nest so graphically described by Mr. W(ddn‘r. Some- 
times it is seen actually upon the trunk of a treci, attached to 
the bark ])y its side ; and in a few rare instanc(\s it has beem 
found in a garden, attached to some strong-stalkcHl lierh. Gene- 
rally, however, the bird selects a white oak sapling if it builds in 
the w'oods, and a pear-tree if it prefers the garden. 

The tiny nest is scarcely more tlian one inch in width and the 
same in depth, so that its size is very small when compared with 
that of its occupants, which, when full giown, are more than three 
inches in total length. The materials of wliich the nest is made 
are principally tlio delicate cotton-like fibres which form the 
" wings ” of certain seeds, such as those of tlie thistle, and which 
arc so carefully woven togetlicr that they form a tolerably stout 
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wali Upon this wall are stuck quantities of a light grey lichen 
which is found on old fences and trees, so that the external 
appearance of the nest is rendered very similar to that of the 
branch on which it is placed. The lining is composed of the 
fine hairs which clothe the stalks of mullein and ferns and other 
pubescent plants, and forms a thick, soft bed on which repose the 
two minute pearly eggs. 

The nest is not merely placed upon the branch, because in 
that case it would present a decided outline, and be compara- 
tively easy of recognition. On the contrary, the base of the 
nest is partly continued round the branch, so that the whole fabric 
rises gradually from the bough, as if it were a natural excre- 
scence. 

Wlicn the young are hatched tlioy are fed by tlirusting their 
beaks into tlie opened mouths of their parents, and extracting 
the supply of liquid sweets which have been collected from the 
floweis. 

There is another species of this group that builds a very 
pretty branch-nest. This is the Vervain Humming Bird {Melli- 
siuja minima), one of the minutest of the feathered race. From 
the point of its beak to the end of its tail it only measures two 
inches and three-quarters, so that when stripped of its feathers 
it seems more like an insect than a bird. 

Ite popular name is derived from its fondness for the West 
Indian vervain {p'tnchyarphcta) a very common weed in neglected 
pastilles, witli a slender stem, a blue flower, and averaging a 
foot in height, ll'lierever the vervain is plentiful, the Hum- 
ming Bird is sure to bo found, darting heie and there, now 
poising itself before a flower, ami probing its recesses with the 
long, slender tongue, and now shooting for huiidreds of feet into 
the air, and then descending diagonally, as if shot from a gun, 
towards the flower from which it started, and balancing itself 
bidbie its blue petals as if it had not moved. 

The nest of this bird is proportionately small, and is beauti- 
fully made of vegetable fibres, such as the silk-cotton of the 
bombax, and, when the eggs are laid, is only just large enough to 
contain them and to retain the body of the mother bird. 'Wlien, 
however, the young are hatched, the parents add to the walls of 
the nest, which, by degrees, alters its sluq.e completely. At first 
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it very much rcsemhh^s an iiiimaturo acorn-cup, but. when tlio 
young are ready for flight, it is deep like an ordinary co(fec-ciip 
This pretty little bird is common in Jamaica. 

In the hedgerows of our own country may often bo found a 
nest which is not only pretty in itself, but remarkable for its 
accessories. This is the home of the Ked-uacked Shrike 
{Kniicoctomcs colhirio). 

The predatory habits of the Shrikes arc well known, and one 
species, the Great Grey Shrike {Lanins cxcnlntor), was fornuuly 
used as a falcon for the purpose of catching wingcul game. True, 
the bird was not considered as a veritable hawk, and in the ohl 
days of sumptuary laws, when each degree of rank had its own 
particular species of hawk, this was a fact of some signilicance, 
sliowing that tliose who thus employed the Shrike were not of 
gentle blood. 

The popular notion of the time supplied anotlu^r reason why 
tlic Slirikc was looked upon with disdain as a bird-catcher. It 
was supposed to use guile in securing its prey, inst(\ad of openly 
compiering in fair chase. Sometimes,” writes an old sport ing 
author, ^Mipon certain birds she doth' use to pr(‘y, whonie she 
doth entrappe and deceive by llight, for this is licr desires She 
will stand at pcarch upon some tree or posits, and tli<‘.r(^ mak<^ an 
exceeding lamentable crye and exclamation, such as birds ar(‘, 
wontc to do, being wronged or in hazard of iniscbi»de, ami all to 
make otlier fowdes believe and thiiike that she is very inneb dis- 
tressed and stands in need of aydo; whereupon ih(i cnMluloiis 
sellie birds do llocke together presently at her call and \’oic(‘, at 
what time if any liappen to approach neare her slie out of band 
ccazeth on them, and devoureth them (ungrateful subtill fowJc 1) 
ill recpiital for their simplicity and pains. 

“ Ileere I end of tliis hawke, because I neither aceojn[)te 
lier worthy the name of a hawke, in whom there resUdh 
no valour or hardiness, nor yet deserving to have any more 
written upon her propertie and nature. For tndy it is not ilie 
property of any other hawke, by such devise and cowardly will 
to come by their prey, but they love to winne it hy main force of 
wings at random, as the round wingiid liawkes doe, or hy free 
stooping, as the hawkes of the tower doe most commonly use as 
the falcon, gerfalcon, sacrc, inerlyn, and such like,” 
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Tlie Shrikes 1 ave a peculiarity wliich is not shared by any 
other predacious bird. When they have slain their prey, no 
matter whether it bo bird, beast, reptile, or insect, they take it to 
some thorn tree, and thei-e impale it, pressing a long and sharp 
thorn into the body, so as to hold it lirmly. The Great Grey 
Shrike will thus impale the smaller birds, frogs, field-mice, and 
other creatures which are nearly as largo as itself, and in some 
instances it has been known to kill and impale the thrush. It 
does not always employ thorns for this purpose, but will use; 
sharply-pointed splinters of wood, or even an iron spike if no 
better instrument can be found. 

Why it should have recourse to such a singular mode of 
holding its prey is quite a mystery. Some have said that the 
digestive organs of the Shrike are incapable of dissolving 
fresh meat, and that the bird is obliged to render its prey 
semi-putrid by exposure before it can venture to make a meal. 
But, as the Shrike frequently eats a little bird or insect as soon as 
caught, this theory falls to the ground. 

Whatever theory may be right or wrong, the fiict remains that 
the Shrikes impale the creatures which they have killed, and 
prefer to hang them near their nests. Tlie Bed-backed Shrike 
is not so formidable a foe to birds as its larger relative, but 
makes insects its chief prey. The nest of this Shrike always 
affords a curious sight, and as the bird is plentiful it may easily 
be seen. 

There is not the least difficulty in finding a Shrike’s nest, for 
the owner really seems to use every means which can attract 
attention. In the first place, it is a bird of insatiable curiosity. 
It will follow, or rather precede, a human being for half an hour 
at a time, keeping always some thirty or forty yards in front, 
settling near the top of a hedge, and wagging its long tail up and 
down as if to make itself more conspicuous. Last year I amused 
myself by making a Shrike move up and down a long hedge for 
a very long time, while I was insect-hunting among the flowers. 
Whenever the Shrike begins to act in this manner, it may gene- 
rally be presumed that a nest is at no great distance. 

Then, if perchance the careful observer should note these signs 
and fipproach the spot where the nest is placed, the bird sets up 
a liidcous squall, just as if it intended to inform the searcher 
that ho was right at last. The alarm cry of the blackbird is quite 
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enough to draw attention as the bird Hies tlirongh the underwood ; 
but at all events it is only a short cry, and tlic bird is soon out 
of sight ; but the Shrike remains on or jioarthe nest while it con- 
tinues to utter its harsh screams, and tlies away noisily wlien the 
intruder is close at hand. 

The nest itself is large, and not conccalcxl with any care, while 
around it are stuck humble bees, cocktail beeth^s, ground beetl('s, 
and a variety of other insects, each impaled upon a thorn, and 
forming admirable indications to the nest-hunter. Sometimes, 
but seldom, young birds are impaled insUuid of insec.ts, and in 
such cases they arc always callow m‘.‘^tlings, and are lixed 
by a thorn run between the skin and the ilesh, insU^ad of being 
pierced through the body, as is the method employed with 
insects. 

There is a po])ular idea tliat tlie bird alwa}’s lias nine im]>altul 
creatures at liand, and that when it eats one it catches another, 
and with it D'jdjices tin*- one which has Ix^cn (uiUm. Jn conse- 
(juenco of this notion, which prevails through S(‘vern1 countrit's, 
the bird is caihul hline-kilh‘r. The generic name, Knneoctoirus, 
is comt)Osed of two Greek words which hfivc a siniilai signili(-ti- 
tioii. So siDjiigly is this idea held l>y Hoin(‘- ])ers()nH, that I 
hav(i semi a treat isci upon instinct, whcin^ tln^ Shrike, was giavcly 
produced iis an example of aritlimetical ]K)Wcrs ])oss(tssed hy 
birds. These theories giuierally fail whmi conIVonied by facts. 
1 have S('cn numhcrless Shrikes’ ne.sts ; and, though in some cases 
there may bce,u nine impuhMl animals, in some there were niuie 
and in others ]t,’ss. 

Tlic in;sl itself is neatly, tlioii”:li loosely, Iniilt of roots, moss, 
wool, and veoetalde fibres, ami is lined with hair. I have mostly 
noticed it ahout five Aset from the oroiind ; and, allhoiioh it is sanl 
to he closely hidden, have always found it a ixsiadiarly (son- 
spicuous nest. 

Tiik last hranch-building bird which will he mentioned la 
these pages is the well-known IIeiksk Si-Aunow, or llEBaii 
ACCENTOR, as it ought rigidly to be called {Ac.c.nUrr ^ihdarwM). 
The bird derives its poinilar name from two pecuhardies, one 
of person and the other of hid, its. As its gen.sral tints are brown 
and black, the name of Bparrow has been givcsn to it although 
it rightly belongs to the warlders. It may I'asily he dis iii- 
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giiitslicd from the s])arrow hy its slender form, its blue-grey 
colour, and tlic absence of the black ^^atches that mark the head 
and throat of tlie true sparrow. 

It is very identiful in England, and that it should be so is rather 
i ( 3 markab]c on account of the exposed situation and conspicuous 
form of its nest. The red-hacked shrike is remiss enough in 
j)lacing its nest ; but tlie Hedge 8[)aiTow seems to be utterly 
h( ‘.(id less on the subject, and appears absolutely to invite the 
attention of its foes, which are man 3 ^ 

Eii^st .and foremost comes the bird-nesting boy, whose eyes .are 
g(‘nerally so sharp that to conce.al a nest from him is no easy 
mail(*r. Then the Hedge Sparrow is one of the earliest builders, 
and so hasty is it in its pr(.)ceedings that 1 have seen the h.alf- 
finished nest filhal with the snows of carl)" spring. The bird 
li.ad l)een in such a hurry to set u]) liousekeoping that she would 
not even wait until the leaves were suffici(‘ntly l.arg(^ to shelter 
the nest; and, .as might be expedcMl, the snow found an easy 
entrance into the un])rolected (alilice. In coiiS(‘fpi(mce, more- 
ov('r, of this passion for early building, the ne.st is so con- 
spicuous an object in the leafless hedge, tliai tic*, most casual 
glaiKje cannot fail to detect it, while the natural foes of the l.)ird, 
nanufly, the boy, the stoat, the cat, cuckoo, and others, find it 
the easiest of their prey. 

The boy, for example, who might not bc‘ able to reach the 
nest of the shrike, which is placed some live or six feet from the 
ground, has no diiriculty wduitevcr in harrying that of tlie Hedge 
8])arrow, which is seldom more th.an two feet from the ground. 
Moreover, although the older ncst-hunters wall not trouble 
themselves about eggs so common as those of the Hedge Sparrow, 
the novices, and even many who ought to know hotter, can 
never resist the round, shining blue shells, as they lie snugly 
packed away in their basket-like receptacle. 

Then there is the cuckoo, that flies about the hedgerows, 
peering into every nest and looking out for a foster home for her 
eggs, which she cannot hatch, and for the young which she 
cannot cherish. There is, perhaps, no nest which is easier to he 
soon or more accessible wdien discovered than that of the Hedge 
Sparrow, aud the consetxuence is, that the cuckoo's egg is oftener 
to be found in the nest of the Hodge Sparrow than in that of 
any other bird. This circumstance is certainly unfortunate to 
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the lTeihj:e S[>a]'io\v, Nvho is ohligt^il to j^ive n|> llio ’svl)!)!!' of her 
nest to a sii}>posi(itiou3 ofllsprinij:, niul to In'shov o]>on a sinule. 
intruder all tlie care and atUnilioa which would ot]i(‘rwise have 
heen lavished upon the live rh^ihtfid (X'cujKnits. 

besides ilie cats, mis, aiid weasels, there are dirt'rid feathered 
f<vs, such as the shrike, which steals awaytla' yonnjjjand carries 
tlioni to its lioine, wlanv it lian^-s them np in its natural larder, 
ainl tlie magpie, which will sonadinu'S work gr(*ai havoc among 
the young or eggs. Now and tluni the owl makes a meal of a, 
young bird, as I can testify from persoiad t^N)>eru‘nco, ami tiie 
viper is always ready to glide up the stems of the shruhs aural 
wliich the hird has hnilt, to iuseil its hiilelul lu-ad into ilu* 
nest, and to swidlow ilic callow young. 

Still, as the Hedge Sparrow generally produces two IvomkIs oC 
young in a year, and sometimes three, all lau’ oifsjuing are not. 
<lestroy('d hy llu'se foes, and sli(‘ may liave ilie satisfaction of 
rt'aring sotne of liev voung. ho nest is nicely, snhstaiil ially, 
hut n(»i elegantly made, as, indeed, miglit ho inh'nvd foun its 
lowly )>osilion. Ni'sts n])ou or near ih<‘ gronml are very scM»»m 
made willi miieh alienthm to elegance of aivliiUrtuiv, tlm 
‘•vcate.st trinuK’s.s of n'‘.st.-huilding skill being disgla yrtl in llio.-a* 
]ioni(!S whieh are. phieed u]mui loity hraiada-s or snspeudi-d tnuii 
slender iwig.s. It is a rather large nest, and is niiuh^ t>f moss, 
wool, liair, and similar mateihds. As is generally tla‘ case, with 
th<' group of hird.s to wliich the Iledgti Sparrow hedongs, the 
(‘ges are live in niind‘er, and on an avor.;.g( three young in (mii 
brood attain maliirity. 
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The Apoioa and its rcmarkaldc ne.sts— Moth Nests from Monte Video. 

We have already seen several nests built by Spiders, some of 
v’iiicb are made in the earth, others are strictly pensile, and 
otlicrs may fairly come into the present greup. The specimens 
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from wliich tlie drawings were made arc in tlie colleciiou of tlie 
r)ritisli ]\Iusenin, some in the upper and others in the lower 
rooms. Of the arcliitects, the manner in wliich the nests were 
made, and the reasons why they were so singularly constructed, 
I can say nothing, because no record is attached to the specimens. 
Still, they are so curious tliat they have found a place in this 
v'ork, and it is to be hoped that the very fact of tluur publicity 
will induce travellers to search for more sp(^ciincns and to describe 
their history. 

Differing as they do in shajie, colour, and mahuhil, they have 
one object in common, namely, the rearing of the young. Tluy 
are clearly nests in the true sense of tlie word, luang devobid 
not to the parents, hut to the offspring. At the uppeu* part of 
the illustration may he seen a number of long, spiudle-shajx^d 
bodies, suspended from a branch. These ar(‘, drawn about lad I 
the full size, in order to allow other spe^cimens to be introdiuied 
into the same illustration for the i)iir])os(>. of comparison. In 
colour they arc m^arly white., with a slight ycllowisli tinge, ami 
ai’o very soft and delicate of t(‘xturi^, so tliat wIkui viewed in a 
good light th(‘y form a very striking groui) obji'cts. 

Immediately below tlicsc nests may be S(‘cn a singidar-looking 
object, wliicli few wouhl recognisti as lb(‘ work of a sj)id(U‘. 
►Such, however, is the case, the creature Ixdng urged by instinct 
to take several concave seed-pods, and to iix tlnan together, as 
S('en in the drawing. The seed-pods an^ fast(‘ned iinnly to- 
gether with the silken thread of wliich webs are made, and in 

O 

the interior the eggs are placed. Tlie drawing is reduced about 
(ine-third in proportii.n to the actual object. Scvi’nil of these 
singular nests are in the collection at the British Museum. 

Occupying the lower part of the illustration is .seen a leaf 
upon which arc piled a number of fragments of leaves, so as to 
form a rudely conical heap. Tliis is also the work of a sjiider, 
and is made with even more ingimuity than the two preceding 
siiocimcns. In the first instance, llic spider has .sinin a hollow case 
of silk, similar in princiiilo of conslruetioii, though not in lorm, 
to the spherical egg cases made by several I’rilish sjiider.s. In 
the .second instance, the gi^Sture has chosen a mimher of con- 
cave seed-pods, and, by adjusting their edges together and fasten- 
ing them witli silk, made a hollow ne.st, which only requires io 
be lined in order to make it a lit ntii-sery for the young. But, in 
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the present example, the work of nest-making has been much more 
elaborate, for the structure has been regularly built up of a great 
number of pieces, each being arranged methodically upon tin 
other, very much as children in the streets build their oyster- 
shell grottoes. The labour must have been considerable, even if 
the spider had nothing to do but to arrange and fasten together 
j)ieccs of leaves which had already been selected. 








TO 








11 












%>• 
















'r#' 

A’ 








isf 








.r < " 


TUi-'i’KD oriDKIl. 






J^rnKMCAL Sl’IDKil MCSTri, 


,^^Tiie large, oval, cocoon-like nests which are seen in the 
accompanying illustration are made by the Tufted Si’Ideu of 
the West Indies, a creature which derives its name from the 
icmarkable tufts of stiff, bristic-like hairs which decorate the 
limbS. A very fine specimen of this remarkable Si)idcr is now 
before me, having been taken out of its bottle with extreme 
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difficulty, owing to the great length of the limbs, and the weight 
of the prolonged abdomen. 

Tlie length of the body is one inch and a half, of which 
measurement the abdomen alone occupies two-thirds. The 
average circumference of the abdomen is five-sixths of an inch ; 
and, as it varies very little thoughout its entire lengtli, that 
portion of the body is very solid and heavy. Tlie colour is deep 
chocolate-brown, curiously marked with circular dots of bright 
yellow, and further diversified with stripes of the same colour, 
especially over the fore-part of the abdomen. Two bold yellow 
bars are also drawn transversely across the under surface of the 
abdomen. The thorax is deep brown, and clothed with short 
hairs of greyish yellow, set so densely that the dark colour oi 
the thorax cannot be seen without close inspection. 'Jhero an*, 
however, three black squared spots on cacli side, and a black 
spot occupies the centre. The animal is armed with a formid- 
able pair of poison-jaws, of a d(M‘p shining black, at tlie ends of 
which the curved fangs are h(‘nt inwards like the venomous 
teeth of tlie rattlesnake. On the JVont of ilui iliorax, and loolc- 
ing directly forward, are the eight eyes, the tour smallest being 
arranged closely logetlKU' in the centre, in the form of a s(]uai’(^, 
and the four largest being set on bold pi’ominences so iis to furin 
a large oblong, in the centre of which is the S(]nare. 

The liiidjs are of coiisiderahle length. The iirst pair of hgs, 
which are the longest, measure two inches and a half iu length, 
and the expanded second pair measure four inches and a half. 
The most rciiiarkahle point about the spiders is the i)(;euli{irity 
from which it derives its iiaiiio. The first, second, and fourlli 
pairs of legs are adorned with dense liairy tufts, tloj lii’st ])Mir 
liaving two tufts each, and tlie otliirs only one. Tlie tln'rd pair 
of legs are much shorter and smaller than llu^ otluns, and arc 
destitute of tufts. As the legs themselves are bright yidlow- 
brown and the tufts arc deep black, the contrast of colour is very 
bold and agreeable to the eye. The mitomological reader may 
perhaps remember that sevcial exotic beetles are also dcicorabal 
with tufts upon their aiiteiinie and limbs. Of tlie curious 
spherical spider nests, with their black cross-bars, nothing is 
known except the mere fact of tlicir exisience. 'ihey are about 
as large as full-siz(id black currants. 
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In tlie accompanying illustration three most remarkable nests 
are given, all of tlieiii the work of hymenoj)terous insects, and 
all serving in some degree to illustrate the hexagonal system of 
cell-building, so common among the hymenoptera. 



MISCMOCYTTAKUB 

RAl’mOA.ST£H. 


()l Uiosc, ])evhai.s, tlic contnil fiuavo is tlio most int(;vestiu<' 
Ijecause it eiitiroly sets at rest a qnostiou wliicli is periodically 
aptated. It is made by an insect belonging to tlie genus IcaHa 
I crimps my readers may remember that on page 429, the cele- 
brated bee-cell problem is described, and that mention is made 
of the many theories which have been invented to solve the 
riddle. Among them the two most conspicuous are those which 
are known as the equal pressure theory and the excavation 
theory. Diflcring as they do in many respects— one attempting 
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to prove tliat eacli cell is forced into the liexagonal shape by llie 
pressure of six cells surrounding it, and the other that the cell 
is made hexagonal by the cutting away of material from six 
siimunding cells — they both agree in one point, namely, that 
the normal shape of the cell is cylindrical, and that it only 
assumes the hexagonal form by mechanical means. 

These questions were briefly mentioned, because an entire 
omission of them would appear negligent, but they were not 
followed up because the nests that would set them at rest be- 
longed to another group. We will first take the central nest 
The specimen from which this was drawn was fortunately in 
an unfinished state, only eight cells being made, and some of 
these but partly finished. As the reader may see by reference 
to the illustration, all the cells are hexagonal, whether finislied 
or incomplete, and moreover, that the edges of the hexagon are 
quite sharp and 'well defined. 

Now, if either of the two theories were true, the cells would 
not have assumed this shape. Wlu’.re are the six surrounding 
cells that are needed to comjnnss the outermost cell into an 
liexagonal? Or where are the six surrounding cells from which 
the hexagon was excavated ? There are none. The outermost 
cell, for example, is perfectly free on five of its sides, being only 
attached to the neighbouring cell by the sixth side. Coni- 
pression, therefore, has not been employed, bt'cause there is 
nothing that can compress it ; neither has excavation been us(m 1, 
l)ecause there is no material to be excavated. No one, on look- 
ing at this group of cells, can deny that Hkj hexagonal iorm is 
produced by the direct labours of the insect, and not by any 
secondary mechanical means. 

Perhaps some one who has not examined the n(;tual obj(‘(d 
might say that the materials of which the cells are made are 
siiflicicntly stiff to need no support of contiguous cells. Now 
the substance of tins remarkable nest is singularly slight, tbe 
walls being not thicker than the paper on which this account is 
printed, and the material is quite soft, as may l)e scmi by the 
curvature ])roduccd by the nioro weight (>f tbe structure. Yet 
none of tbe cells arc united by more Ibaii three sides, tbe 
greater number by two only, and the ext(inial colls merely by 
a single side, leaving five sides and four angles perfectly free. 

In this particular specimen the material has evidently been 
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v»^ried, ilie insect liaving been forced to einjdoy diiferent sub- 
stances in forming its liome, as is seen by tlic pale and dark rings 
alternately surrounding the cells. The insect wliich makes this 
curious home is of moderate size, and is greyish -black, band(*d 
with yellowish-white. Tlie abdomen is tol(‘]*ably stout and sharp- 
pointed, and is attached to the thorax by a short brownish footstalk. 
Tliis insect is a native of Natal. Oiher sjK^cies of tlie same group 
will be mentioned in the course of tlu; following pages. 

In the left-liand upper corner may be seen a very remarkable 
triple nest d(']Kn(ling from a branch. This is the work of [in 
insect called MiscliocyitaTus laliaim, which belongs to the family 
Pol ivs( idle. Like the nest of the preceding insect, it is attacluHl 
to tlie bough by a slender and tolerably long footstalk, and the 
inoutlis of the cells are downwards, as is always the case with 
these insects. 

Generally, the group of cells is single, but occasionally a more 
perfect nest is found, which, like the specimen figured in the 
illustration, has three distinct cell groups, each pendent from the 
centre of the group above. Tliis may seem rather a dangerous 
meUiod of suspending the nest, but it is not more so than that, 
which is employed by the common wasp, which builds tier under 
tier of cells, hanging each tier from its immediate predecessor 
by little pillars of the same paper-like material as that of which 
the cells are constructed ; or very much, indited, as tlie roadway 
of a suspension bridge is hung from its arch instead of heim^ 
Idaced upon it. The insect itself is smaller than the precedimr 
and is almost uniformly brown, 


liiE last of these three groups is ].articnhmy entitled to uotiee 
on account ()1 Its bearing upon the luixagoiial princijde, which 
has been so often mentioned. Tlie name of the insect is Eaphi- 

(URTEK f^TiKiENSis, and, as ils name implies, it is a native of 
\v ('Stern Africa. 

Tl.e nest comists of a gi-onp of long colls, and suspended from 
a foofatallc. Tlie material of wl.icli tlio nest is composed is 
peculiarly soil and tlmisy, reminding tlie observer of the worst 
and most porous French paper. The cells arc so thin tLI the 

that they j.eld to the least pressure. Each cell is small at the 
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base, and increases regularly towards tho month, like a reversed 

if the real cause of tho hexagonal form ^verc to be found 
in tlie equal pressure of surrounding cells, the central cells 
of tins poup ouglit to be hexagons, for they are soft, pliable, 
and their conical form renders them peculiarly liable to be 
squeezed out of shape. Yet, on examining the nest, ^ve find 
that all the cells retain their conical form, the central cells befing 
as rounded as those on the exterior, and their mouths being as 
circular. 

Tliesc examples entirely destroy both theories. 

In the first instance we have nests of which the cells arc i)Ci- 
fectly hexagonal throughout, although sonui of them are only 
attached by one side, and are not pressed upon at either of tho 
five remaining sides. We find that the external angles are as 
sharj), and their hiternal ineasurement as true, as tliosc which 
occupy tho very centre of the bee-comb ; so that pressure is 
clearly not the cause of the hexagon. That excavation is not 
the cause is also evident, from the fact that the external colls 
cannot have been excavated, and yet are hexagonal. 

These examples, therefore, show that the hexagonal form can 
exist without pressure. But, as if to show that pressure can 
exist without producing the hexagonal form, we have the nest of 
the Mischocyttarus, whose long, delicate, soft-walled colls are 
grouped round each other, and yet retain their conical form, 
so that at any part of them a transverse section would show a 
circular edge. 

The insect which makes this nest is rather long, measuring 
perhaps an inch in length. The colour is pale yellow, and tlie 
abdomen is much elongated, and attached to a slender footstalk 
or peduncle nearly as long as itself. Several of the cells have 
been occupied by larvie which have begun to assume the pupal 
condition, as is shown by the white covers over their mouths. 

One of the most remarkable of these branch-building insects is 
that which has been appropriately named the Pkocessionauy 
Moth ( Gyicthocwm/ga jprocessionea). This curious moth lays a 
number of eggs, mostly upon the oak, and as soon as they are 
hatched the little creatures begin to form their home. 

Externally it is not unlilce that of the brown-tailed moth, but 
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it differs in one respect, namely, that it is not divided intc 
separate chambers, and has only one aperture. When tlio larvae 
sally out for the purpose of procuring food, they spin guide 
lines, as is the case witli many other catcipillars. But, instead of 
going out singly into the world, eacli to find its own food in its 
own way, they march out in regular order, like a military party 
on a foraging expedition. 



jlbocessionauy moth and CAI.0S0?[A. 


A single caterpillar is always the leader, and often is followed 
by one or two others in Indian file. Presently, however, the 
caterpillars march two deep, and, if a large number should be on 
the move, the line is sometimes from five to six deep. They are 
all very close to each other, so that the procession flows on in 
one unbroken line, and until the observer is close to it, he can- 
not see that its component parts are moving at all. 

On referring to the illustration, the reader will see that the 
artist has represented a nest of the Proccssionaiy moth, part of 
which has been torn open so as to show the absence of partitions 
in the interior. A number of the caterpillars are also shown, 
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but ill the middle of the nest is one grub of very groat size, 
being, in fact, six or seven time as large as the caterpillars. This 
creature has boon introduced because it is generally to be found 
in the nest of the rrocessioiiary moth, and b(‘causii it is one of 
tlio most useful insects that a careful ngT.ieultiirist can protocL. 

It is tlie larva of a beautiful beetle, called scientifioally 
Calosoma sycophanta, which is represented below in tlui act of 
ascending the tree. The beetle is a lovely blue-green, but the 
larva is as unsightly a being as can well be conceived, its body 
being hit, flattish, and sctily, and its colour black. This creature 
feeds entirely upon the various caterpillars and other larva?, even 
eating those of the destructive sawdlies. At the end of the tail 
are two horny spines, and the head is furnished with a pair of 
curved, sharp, and powerful jaws, by means of which it seizes 
its prey. 

Instinct teaches these grubs to find their prey, and it may 
easily be imagined that when they approach a nest of the Ti’o- 
cessionary moth they are not slow to avail themselves of the 
o])portunit3^ Indeed, so sure are tlu'y of discovering their prey, 
that Iveaumur asserts that ho never opened a nest of tlu* Trocc's- 
sionary moth without finding one or more specimens of th(‘ir 
rapacious enemy, as many as five or six having been seen in a 
single nest. They are most voiwcioiis creatures, as indeed is 
evident from their structure ; and, as each grub will eat seveu'id 
large caterpillars in a day, the havoc whieli is made in tlie nest 
may easily bo imagined. The caterpillars have no means of 
defence or escape. Tlu‘y cannot leave their home, and they 
cannot kill or expel the intruder. All that they can do is to 
go out and eat, and come back and be eaten, th(u’r numlx'rs eviT 
diminishing, like the companions of Ulysses in the, Cyclops* 
cave. 

But for the exertions of this most useful insect, the ravages of 
the Processionary caterpillars would be greatly increased, for the 
creature does not only eat them while in the larval condition, 
but feeds upon them after they have become pui)^e. Sometiriies, 
however, this extreme voracity defeats its own purpose. It 
occasionally happens that a grub of the Calosoma habitually 
gorges itself to such an extent with Processionary caterpillars 
that it becomes fat, unwieldy, and scarce able to move. If, wlum 
it is in this conditif>n, leaiau* and hungrier grubs should come 
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across it, they are too apt to seize upon it and devour it in sheer 
wantonness, even though the nest be full of their legitimate 
prey. 

Knowing the habits of this grub, a French entomologist, 
M. Boisgerard, managed very ingeniously to avail himself of its 
devouring capacities. There is a well-known insect, Bomhyx 
dispar, popularly called the Gipsy Moth, which is very common 
ill France, though scarce in most parts of England. The larva 
of this moth is destructive to trees, feeding on their leaves, and 
then retreating to a cunning little hiding-place, in some crevice 
of the bark. Finding that his trees were infested with these 
caterpillars, M. Boisgerard procured a number of female Calo- 
somas, and placed them on the trees. They laid their eggs, and 
in due season the larvae were hatched. In process of time the 
destructive grubs increased so much that they ate all the noxious 
caterpillars, and at the end of the third year the trees were 
cleared, and the Calosoma beetles had to go elsewhere foi* a 
living. 

In England the Calosoma is exceedingly rare, all specimens 
hitherto captured having been apparently blown over the sea 
from the Continent or brought in ships. Towards the South of 
France it is plentiful enough, as is needed from the enormous 
multitudes of crop-destroying caterpillars on which it feeds. 
There is, however, a closely allied species, Calosoma inquisitor, 
which is not so scarce, and, although comparatively seldom seen, 
may be captured by those who know where to look for it. I 
have taken it in Bagley Wood, near Oxford. 

The reader may remember that two species of wasp, namely 
Vespa vulgaris and Vespa germanica, will work harmoniously at 
the same nest. This curious sociability, which is contrary to the 
usual custom of nature, is shared by moths as well as wasps. When 
experimenting upon the nests of this species, M. Eeaumur found 
that several distinct broods of cateipillars would spin a common 
web and live in peace together, just as if they had been the off- 
spring of one mother. Mr. Bennie, however, carried the experi- 
ments still farther, and found that two different species would 
act in the same social maimer. 

“ We ourselves ascertained during the present summer (1829) 
that this principle of sociality is not confined to the same 
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species, nor even to the same genus. The experiment which we 
tried was, to confine two broods of different species to the same 
branch, by placing it in a glass of water to prevent their escape. 
The caterpillars which we experimented upon were several 
broods of the brown-tail moth {Portlmia aunjlua) and the 
lackey {Glisiocampa iieustria). These we found to work rvith as 
much industry and harmony in constructing their common tent 
as if they had been at liberty in their native trees ; and when 
the lackeys encountered the brown-tails they manifested no 
alarm nor uneasiness, but passed over the backs of one another 
as if they had made only a portion of the branch. 

“ 111 none of their operations did they seem to be subject to 
any discipline, each individual appearing to work in perfecting 
the structure from individual instinct, in the same manner as 
was remarked by M. Huber in the case of the hive bees. In 
making such experiments, it is obvious that the species of cater- 
pillars experimented with must feed upon the same sort of 
plant."’ 

One remark ought to be made on this int (‘resting narrative. 
The author lays some stress on the tact that the two insects 
belonged not only to different sx)ecies, but to different genera. It 
must, however, be remembered that although the distiiuition of 
insects into species is easy enough, their grouping into genera is 
quite arbitrary, depending entirely on the classiiier. Liiiiueus, for 
example, divided all the butterilies into two gxuicra, while the 
modern classification admits some thirty gencni. While, there- 
fore, we may lay every stress on tlie species, wc need not troub](i 
ourselves much about the genus. 

The two moths mentioned in tliis history arc very different in 
appearance, and the larvm are still more unlike. TJi(‘y have, 
however, this point of similarity, that tliey construct Ijirgo 
dwellings ui)on brandies, shunning them of silk, and making 
them large enough to contain a whole brood at once. The 
Lackey moths are so called on account of the bright colours of 
the caterpillars, which are striped and decorated like modern 
footmen. Some species, however, derive the name from a different 
source. 

When the mother insect lays her eggs, she deposits them on a 
small branch or twig, disposing them in a ring that completely en- 
circles the twig, as a bracelet surrounds a lady’s wrist. When she 
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has completed the circle, she covers the eggs Avit h a kind of varnish, 
which soon hardens, and forms a perfect defence from the rain. 
The varnish is so hard, and hinds the eggs so firmly together, that, 
if the twig be carefully severed, the whole mass of eggs can he 
slipped off entire. As this varnish j^roduces the same effect on 
eggs as lacquer does upon polished metal, preserving the surface 
and defending it from moisture, the insect is called the Lacq\ier, 
a word which has been corrupted into Lackey. 

In wet weather the Lackey caterpillars prefer to remain in 
their silken home, leaving it only for the purpose of feeding. 
They never lose their way, because, like the larvm of the little 
ermine moth, which has been already described, they continually 
spin a single silken thread as they go along, and are, therefore, 
pi'ovided with an infallible guide to the track. Before they 
change to the pupal state they leave the nest. 

The larva of this species is a very prettily marked creature, 
the body being striped with blue and yellow and white. The 
moth itself is yellow, with a slight tinge of orange, and across 
the upper pair of wings runs a dark band edged on either side 
by a paler streak. As there is another allied species, which lives 
on various seaside plants, the present insect ought more properly 
to be called the Tree Lackey. The moth seems to be rather 
pciiodical and local; for, although specimens are found annually 
in most years, they swarm to such an extent in certain places, 
that whole rows of fruit trees are denuded of their leaves, and 
covered with the silken webs of the pretty but destructive 
caterpillars. 


The Buown-tailed Moth ia another of the arboreal insects 
and spins a web very like that of the gold-tailed moth, which 
has already been described. In some seasons it is more nume- 
TOUS than in others, and occasionally seen in vast multitudes 
Ihis phenomenon is often observable among insects, as is well 
known to all practical entomologists, and in more than one 
instance the caterpillars of the Bi-own-tailed Moth have been so 
plentiful as to become a positive pest. 

pey are social larvae, and, as they are hatched late in the 
autumn, they spin a joint web, in which they can be secure 
throughout the winter months. As the brood is mostly nume- 
ions, and as two or more broods may unite in forming a common 
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dwelling, tlieir habitation is extremely large, often enveloping 
several branches together with their twigs and leaves. lake the 
nest of the gold-tailed moth, it is divided into chambers, and is 
externally irregular in form, depending entirely for its shape 
upon the locality in which it is constructed. 

Even in this country it is sometimes plentiful enough to 
annoy the farmer, who does not like to see his hedgerows dis- 
figured by the silken tents s])Mn by these caterpillars; but in 
Erance it has occurred in such hosts as to entail a serious loss 
upon the agriculturist, whole rows of trees having been stripped 
of their leaves, and the denuded branches covered with the 
sheets of web in which lay the destroying armies. 



On the accompanying illustration may be seen a number of 
curious nests, composed of long hexagonal cells, set side by 
side. These are made by several species of a hymenopteroiis 
insect belonging to the genus Icaria, and may be advantageously 
compared with the central figure in the illustration on page 570. 

These nests, or rather these scries of colls, are made after 
a singular fashion. First, the insect attaches to the i>rancli a 
footstalk composed of the same material as that with which the 
cells are formed. This footstalk, although slender, is very hard, 

p p 2 
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solid, and tougli, and can uphold a considerable weight, as is neces- 
sary from the manner of constructing the nest. She then makes a 
cell after the ordinary wasp-fashion, attaching it to the footstalk 
with its mouth downwards, and at first making it comparatively 
short. When the cell has nearly attained its due lengtli, a 
second is placed alongside the first, and a third is added in like 
manner, each being lengthened as required. As the cells at the 
base of the series are finished first, it is evident tliat they gradually 
diminish towards the end, those at the extremity being often 
not one quarter so long as those at the base. 

The material employed in making these cells is woody fibre, 
like that whicli is used by our common llritish wasps, and the 
colour is rather dark yellowish brown, so that, in spite of the 
curious method in which the nest-groups project from the 
branches, they are not seen so readily as might bo imagined 
from their eccentric form. 

In these, as in many other forms of cells made by hymenop- 
tcrous insects, is to be found an enigma which as yet is unsolved, 
and for the incntioii of wliich I am indebted to Mr. F. Smith, of 
the British Museum : all the cells arc of equal size. 

'Now this point, which would not particularly strike an 
ordinary observer, is of the greatest im2)ortaiico to those who 
have studied the economy of insects, and have bestowed much 
thought upon them. If we examine the nest of a hive bee, and 
take any single comb, we shall find that the cells are extremely 
variable in size — the largest being those which are occupied by 
the future queens, the smallest those which are the nurseries of 
the work(^r bees, and the intermediate cells those in wdiicli the 
drones or males are hatched. 

If we examine the nest of the common WTisp or hornet, we 
still find the cells of various sizes, corresponding with the 
sexes and uses of the occupants ; and if w^e look at that of any 
species of humble bee, the same fact is clearly perceptible. But 
in the nests of the Icarias and similar insects, no such variation 
is discoverable, and no distinction can be found between the 
male and female C(dls. The natural question therefore arises, 
wliether all the members of each brood, or rather each cell- 
group, are of the same sex ; or whether one nest j)roduces males 
and another females, just as one portion of the comb is given to 
males, another to females, and another to neuters, in the case of 
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tlie liive bee. No matter liow large may be the nest of an 
Icaria, or how full of cells it may be, the cells arc all so alike in 
shape and size that they must apparently be the cradles of 
insects belonging to the same sex. 

This fact is curiously brought out in a remarkable series of 
celhgroups which have been placed on a single leaf, some ot 
which are shown in the low^cr part of the illustration. The leaf 
is rather long, and, being diy, is now curved by its own force. 
This leaf seems to have possessed some fascination for the Icarias, 
as upon the upper surface no less than fifteen nests have been 
established, none of great length, and all nearly or cpiite com- 
pleted. Ill none are the cells perfectly straight, all having a 
slight curve downwards on account of the di'Aicate material of 
which they are made. 

The insect which builds these curious cells is a commonplace- 
looking creature, of a soft, gr(!yisli-brown colour, with a iiiodo- 
ratoly large head aud a litih; rouinhal ahdoiiK^n, not very unlike, 
the Cynvps KoUari, wliich has alrtiiidy he(!n d(!,scrihi!(l. It is a 
native of India, and tlie ne.sl.s which liavc been nientioned were 
sent from Bareilly. 


Tiikre is also a uest made hy an allied insect belonging to the 
genus Sphex, and coming, as far as is known, from the sainc 
locality. As in the preceding case, the habitation is ^daced in^ 
the hollow of a leaf, which has either curled in the process of 
•withering, or has hecu bent by the insect and retained in its 
cylindrical form by silken threads. On inspecting the ue.st it 
is seen to consist of a mass of delicate threads that arc not 
unlike those of the common silkworm, which cross and recro.ss 
each other so as to till up the hollow of the leaf, and to iorm ii 


recepUcle for the future young. . , i r 

The insect is a large one, being a full inch in length, and oi 
rather a formidable appearance. In colour it is black with tlie 
exception of a few narrow tran.sverse streaks of bright yelloiv 
upon the fore part of the thorax, and the ahdoraen is placed at 
the end of a long footstalk. 


In connection with this branch of the sulijcct, I must 
attention of the reader to the curious cell-group of 
aUrrhm, a figure of which is given on page 4bl. 


call the 
Polistc<i 
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At first sight it looks as if the winged architect had intended 
to make a cell-group like that of the Icaria, and had been brought 
abruptly to a conclusion. A close inspection, however, show^s 
that the structure is intentional, and not merely the result of 
accident. The cells are all placed with their mouths downwards, 
and are set in a very peculiar manner. 

In the Icaria nests the cells are arranged so as to form a more 
or less elongated mass, widest in the middle and tapering to the 
end, the variation in width being caused by the diiferent arrange- 
ment of the cells, which are two deep at the commencement, 
reach three or four deep at the middle, and are reduced at the 
end to a single row of cells. But in the nest of the Polistes all 
the cells are two deep, being arranged in two regular rows. 

On reference to the illustration, which is exactly one-half the 
length of the original specimen, the reader will see that the 
cells are of different sizes, and might, therefore, fancy that the 
upper or larger cells are those wdiich nurture the larva3 that are 
destined to be perfect males and females, and that the lower or 
smaller cells are intended for the workers or neuters. But a 
careful examination shows that such a supposition would not 
be correct. It is true that the upper cells are larger than the 
lower, but this increase of size is simply owing to the fact 
that they are completed, while the five lower cells are still un- 
finished. 

The attention of the reader is particularly called to the dark 
bars which are at regular intervals across the cells. These are 
not merely intended to represent effects of light and shade, nor 
to show that the little architect has used materials of different 
colours so as to form alternate bands ; but each dark line repre- 
sents a distinct and well-marked ridge, and each ridge is evi- 
dently the result of an addition made to the cell. 

Here, then, we have a clue to the manner in which the insect 
builds its curious home. The cells at the upper part of the nest 
were originally in the same unfinished state as those at the 
lower extremity. The insect made a moderately deep cell, laid 
an egg therein, and then proceeded to lay the foundation of other 
cells, placing an egg in each. 

When, however, she h^s formed the third or fourth cell, the 
eggs in the first and second chambers have been hatched into 
larvae, and need to be fed. So, the mother insect has now to 
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suspend her arcliii(*ctiiral labours and to divide her time be- 
tween the erection of fresh cells and the feeding of the laiwse 
in those whicli were lirst made. Soon, however, her labours 
become more onerous and more complicated. The larvie or 
grubs, whicli inliabited the first two or three cells, have grown so 
rapidly that they are fast becoming too large for their pendent 
cradles. The cells must therefore be enlarged to suit the in- 
creased dimensions of the inhabitants. This also is done, each 
addition being marked by the ridge which has been already 
mentioned. 

Tlius, then, the hard-worked mother insect is forced to engjige 
in three distinct labours, namely, the building of new cells, the 
enlargement of existing cells, and the nurture of the larva3. A 
short reference to the illustration will now give the reader a 
clear idea of the cell-group. Above is a series of comjileted 
cells, each occupied by a full-grown larva, one of which is beiiig 
fed by the mother insect, and below is a series of incomplete 
cells, each of which has received an egg, but neither of which is 
lit to sustain the weight of the larvae. If, however, the nest had 
been allowed to remain in tlie forest, instead of being carried off 
to the British Museum, the five lower cells would have been 
completed like their more perfect predecessors above. 

The observant reader will probably have noticed that from the 
mouths of several cells a scoopdike projection is seen to issue. 
These projections have been faithfully rendered by the draughts- 
man, although they denote a certain imperfection in the speci- 
men. They are evidently the result of hard usage, and show 
that part of a completed cell has been broken away. As is often 
the case, the fracture lias its value, inasmuch as it sliows that the 
normal form of the cell is hexagonal, and that the angles are 
quite sharp and firm without needing either pressure or excava- 
tion to make them so. 

It is much to be regretted that in England there is no repre- 
sentative of this interesting group of insects by which the 
above-mentioned problem might be solved. We might then 
know whether males and females belong to the same brood, are 
nurtured in the same cells, and are of the same size. We might 
learn whether or not the males are bred in separate establish- 
ments divided from the other sex like dioecious plants. As it is, 
however, we are in ignorance respecting these points, and no 
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one resident in tropical countries seems to have the energ}^ to 
conduct a series of experiments which Avould involve expendi- 
ture of time and labour. Travellers and residents in tropical 
countries are often admirable collectors, but, with few exceptions, 
are poor observers, excerpt of facts that pass immediately under 
their observation. They make valuable collections, and record 
many useful isolated fixets ; but, unfortunately, they seldom 
appear able to carry on a scries of experiments that would 
occupy several successive years, and thus we lose much valuable 
as well as interesting knowledge, and waste much time in trying 
to discover by inference that which we ought to know from 
observation. 

The last i)oint which will be noticed in connexion with this 
remarkable cell-group is, that it is perfectly protected from rain. 
Slight and delicate as is the structure, appearing scarcely thicker 
tlian the silver paper with which engravings are guarded, it may be 
deluged wdth water without being wetted. Over the whole of 
the cells the insect contrives to lay a thick coat of some varnish- 
like substance, which at the same time gives the exterior of the 
cells a polish, binds them more firmly together, and renders 
them waterproof. The varnish is nearly transparent, but has 
a blackish hue, which gives to the whole cell-group a uni- 
formity of aspect which would be wanting if the protecting 
substance xvere itself colourless. 

The insect is, at first sight, black in colour, as is expressed by 
its specific title. A closer examination in a more favourable 
light shows that the true colour is a green so deep as to appear 
black, but having a perceptible bronze gloss in certain lights. 
The wings are equally sombre in aspect, looking as if they had 
been held above the fiame of a badly-trimmed lamp, and 
received all the soot upon their translucent membranes. Indeed, 
their peculiar colour can only be expressed by the woi-d 

smoky.’* 

It is hardly possible to overrate the wonderful varieties of 
form that are assumed by the nests of insects, — varieties so 
bold and so startling that few would believe in the possibility 
of their existence without ocular demonstration. No rule seems 
to be observed in them ; at all events no rule has, as yet, been 
discovered by which their formation is guided; neither has 
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any conjecture been formed as to the reason for the remarkable 
forms wliich they assume. 

Perhaps, of all tlie nests in the splendid collection of the 
Pritish Museum, there arc none that cause so much surprise as 
tlie wonderful group which is represented in this illustration. 



Many persons pass through the room, and oven take some notice 
of the various nests with whi(ih they are surrounded, but they 
seldom notice the peculiarities of this group until pointed out 
to them. When, however, their attention is directed towards 
it, they nev(‘r fail to express theii* surprise at so curious a struc- 
ture, and tlieir admiration of the manner in which these natural 
homes are constructed. 

In a recent portion of this work the hexagonal prinei[de of 
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construction lias been lucntioned as applied to separate cells of 
certain hyinenoptera, and that no explanation has been given 
of the mode by which the six-sided cells are made. It is always 
easier to explode previous theories than to supplant them with 
one that really explains the enigma ; and such is certainly the 
case with these cells. But when we come to examine the group 
of nests which are made by an insect called Apoica pallida^ the 
subject takes a wider range, and we are even more hopelessly 
bewildered than before. In the nests already mentioned the 
cells are hexagonal, but in these specimens the entire nests 
assume a form more or less hexagonal, as may be seen by 
reference to the illustration. 

In order to prevent misunderstanding, I must here remark, 
that the seven nests or cell-groups were not all found adhering 
to a single branch, as seems to be the case, but that they have 
been placed near each other in such a manner as to allow of 
easy comparison, and to show their peculiar form. The large 
mushroom-shaped nest in the centre, and the small cell-group 
which occupies the extremity of the bough, appear as they were 
formed by the insects, but the others have only been arranged 
for the convenience of comparison. 

Even their position has been necessarily altered. Nests of 
this kind are always placed with the mouths of the cells down- 
ward ; but, as their peculiar form could not easily be seen if they 
were allowed to retain their natural position, some of them 
have been set on their edges, so as to exhibit their outline to 
the spectator. This is notably the case with that nest which 
occupies the left hand of the illustration, and which is the most 
striking of all the specimens. 

If the reader will refer to the illustration, he will see that 
the nests are by no means uniform in size or shape. The larger 
one, for example, which occupies the centre, rather exceeds ten 
inches in diameter, while the small nest at the end of the 
same branch is scarcely half as wide, and the others are of 
all the intermediate sizes. In shape, too, they differ, some being 
perfectly hexagonal, others partly so, while others again are 
nearly circular, though on a careful inspection they show faint 
traces of the hexagonal form. 

We will now examine these nests, and see where they agree 
with and differ from each other. 
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In tli(* first place, their upper surfaces are more or less convex, 
according to their size ; and wliether they are circular or hexa- 
gonal, tlic convexity remains the same. This form is evidently 
intended for the purpose of making them weather-proof ; for the 
rain torrents that occasionally deluge the country would soon 
wash to pieces any nest whereon the falling drops could make 
a lodgment. The surface is therefore as smooth as that of the 
various pasteboard wasps which build in the forests of tro])ical 
America. 

Tlie upper surface being convex, it naturally follows that the 
under surface is concave, inasmuch as the cells are of tolerably 
equal length. In fact, the nests somewhat resemble very shallow 
basins with very thick sides, and bear an almost startling re- 
semblance to the cap of a very large and very well-shaped 
mushroom, the central specimen being so fungus-like in form 
that, if it were laid on the ground in a waste and moist spot, it 
would soon be picked up as a veritable mushroom. The colour, 
too, is yellowish brown, and the surface has a kind of semi- 
polish that increases the resemblance. 

In the nests of our common w^asp, or hornet, the sheets of 
paper which form the exterior show plainly where each suc- 
cessive flake has been deposited, and the sweep of tlie insect s 
jaws is marked distinctly upon the yielding material. Even in 
the case of the few British species which build pensile nests in 
the open air, the separate flakes can be distinguished, though 
they are not so clearly marked as in those homes which are 
defended from the weather by earth or wood. Our ternperahi 
region knows no such sudden vicissitudes of weather as take 
place near the equator, and there is no need for insect liabita- 
iions to possess very great strength or powers of resisting water. 
But in these nests the cover is so beautifully uniform, that no 
trace of a jaw can be detected upon it. 

Agreeing in general appearance, the nests vary somewhat in 
colour. Of the eight specimens, the generality are of the mush- 
rooin-like hue which has already been mentioned. Others, how- 
ever, rather vary in this respect, and tlie uniform yellowish 
brown is pleasingly diversified by patches ol red. One of tlie 
nests, however, boldly departs from the general unitorinity, the 
surface being not only reddish brown over its whole extent, but 
as rough as if made of sand-paper, or from the skin of a dogfislu 
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One or two, again, are much darker than the others ; while one 
is almost white, with only a tinge of grey. 

Another point in these nests is, that although they vary so 
much in diameter, their thickness is almost uniform. The 
reason is evident enough. As the young larvm attain a tolerably 
uniform size, and are not boldly divided into large males, larger 
queens, and little workers or neuters, the cells are of equal length. 
Therefore, whether the number be great or small, the thickness 
of the cell-group remains unchanged, though the diameter may 
increase to any reasonable amount. 

All the nests are fixed in the same manner, a branch or twig 
passing through the upper surface. When the nest increases in 
size, the original support is often found to be too slight ; and in 
that case, others are added. The smaller nests are upheld by a 
single twig only, but the largest is supported at no less than 
three points, two tolerably stout branches passing through the 
side of the cover, and a smaller twig supporting the top. 

Another point to bo noticed is, that the size of the nest is no 
criterion of its shape. It is not necessarily circular because it 
is large, nor hexagonal because it is small. The eight examples 
in the British Museum show every gradation of shape between 
the hexagon and the circle, without the least reference to size. 

How the insect forms these w^ondcrful cell-groups is an enigma 
to which not the least clue can be found. In proportion to the 
size of the architect, they are simply enormous, and yet the 
sides and angles are as true and just as if they w^ere single cells. 
It is very clear that neither the theory of excavation or of equal 
pressure can apply to these nests, and an additional reason is 
alforded why these theories should be abandoned. It is to be 
regretted that the only reasoning is of the destructive kind ; but 
at present we have no data on which to found a theory that 
seems in the least tenable. 

In the nest to which reference has been made, the insects 
have carried out the hexagonal principle in a curious manner. 
A number of cells wliose mouths are closed with a wdiite silken 
cover prove that the inmates are undergoing their metamorphosis, 
and are in a transitional state betw^een the laiva and the perfect 
insect. Instead, howevei*, of being scattered at random through- 
out the nest, the inhabited cells arc ari-anged in the most 
systematic manner, a group occupying the centre, and 
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surrounded at a little distance with a row of covered cells which 
follow the shape of the exterior outline, and therefore take the 
shape of a hexagon. 

The insect well deserves its scientific title. Tlic generic name 
Afoica is formed from two Greek words, which signifies a 
colony, and the specific title pallida is given in reference to the 
hue of the hody. It is not a handsome nor even a striking 
insect, being long, slender, and very pale yellow, looking as if 
it had once been decorated with a brighter covering. It has 
altogether a faded and semi-bleached look, suggesting to a 
practical entomologist that it had been subjected to sulphur- 
fumes, and thereby lost its colouring. Even the wings have 
the same pallid hue as the body, but with a white cast, and 
altogether the insect seems far too purposeless of aspect to 
construct houses which demand so much energy as those which 
we have just examined. 


OuK last example of insect pensile nests is, 1 believe, one that 
has not yet been described, owing to its recent arrival in this 
country. 

Whilst I was examining some specimens in the insect-room 
of the British Museum, two gentlemen brought for exanjination 
a box full of insect habitations, which they could not identify 
xvith those of any known species. At first sight they appeared 
to be specimens of galls, but a more careful inspection soon 
showed their real character. They were formed very much like 
those of the Housebuilder Moth (see page 283), but with a 
singular addition. Several specimens are now before me, which 
will be briefly described. 

The foundation of the nest is a structure of leaf-stems and 
fragments of leaves, varying much in size, some being 
than crowquills, and others as fine as ordinary needles. Ihese 
arc arranged cross-wise upon each other, so that the nest mig i 
easily be mistaken for that of a large caddi.s-worm. Ihe nests, 
however, differ much in form, size, and material,— some being 
half as lar^e again as others, and some being made almos 
“LTy “0 

amon- which the leaf-fragments are closely pressed. _ 

We°will now proceed to cut open one of these nests in order 

to view its stmcturc. 
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The outer covering is remarkably close, stiff, and tough, 
although very thin, and crackles like parchment as the 
scissors pass through it. When cut, it is found to be almost 
distinct from the nest which it covers, being only attached to 
the projecting ends of the leaf-stems, and so slightly fastened 
to them that it can be lifted off without injury, only leaving a 
few threads adherent to the stem. 

We DOW turn bax^k the severed flap, and the body of the nest 
comes to view. In the dry state the leaf-stems are so hard 
that they require a strong and sharp pair of scissors to pene- 
trate them. I nearly broke a moderately fine pair of scissors 
in a vain endeavour to open the nest. Even in their fresh state 
the stems must have been tolerably strong, and the architect 
must have possessed a powerful pair of jaws for their severance. 
The stems are crossed upon each other, much as confectioners 
cross sticks of chocolate, so that the ends slightly protrude, and a 
hollow space is left in the centre. Pressed tightly among the sticks 
are fragments of leaves, not torn from the small delicate portions, 
but cut completely through the largest nervures, and seeming, 
indeed, as if the strongest parts of the leaves were intentionally 
selected. In the specimens now before me the upper surface 
of the leaf is always towards the exterior of the nest. 

We now take a very strong and sharp pair of scissors, push 
one point into the nest, and carefully cut a flap corresponding 
with the severed portion of the silken cover. The flap is easily 
turned back, and discloses a smooth and silken lining, much 
resembling that which forms the cover. The lining, however, 
is softer than the cover, and does not crackle when bent. Thus 
we see that the nest consists of four distinct layers : first, the 
soft silken lining, then a cover of leaf-fragments, then a pro- 
tecting cheva'iix-de-frisc of steins, and lastly a cover of silk, so 
that the inhabitant is as well protected from weather and foes 
as can be imagined. 

The next proceeding is to discover the architects of the nests. 
This is easily done, for some of the architects have assumed 
their perfect state during the voyage home, while others are 
preserved by spirits, in which their discoverer has thoughtfully 
placed some specimens. 

Here I may be allowed to mention that the example set by 
Mr. W. J. Tomkinson, who sent over these interesting objects, 
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is one which is well worthy of imitation. Eesidents in other 
countries are too apt to forget the interests of their own, and 
they soon become familiar with the objects which at fimt are 
new and strange to them, and at last become entirely indifferent. 
Even when they do take the trouble to collect and send home 
a few objects, they do so in such a manner that they are almost 
useless, no description being given of them, and no clue afforded 
which can help the home-staying student. 

Here, however, proper pains have been taken, and the value 
of the objects is in consequence multiplied a hundred-fold. A 
number of nests were sent as they were collected from the 
branches, and, in order to show that the architect is not confined 
to one species of tree, they have been carefully selected from 
several trees, such as the oak, acacia, and alder. My specimens 
are taken from the last-mentioned tree. Knowing that the piipm 
would become moths in the course of the voyage, Mr. Tom- 
kinson placed a number of them in the box, so that a perfect 
series of the insect has been obtained, namely, the male and 
female, pupa and larva, some in the dried state and otliers in 
spirits, in order that the internal anatomy might be examined. 

Before the male caterpillar changes into a chiysalis it reverses 
its position, so that the head is close to the orifice which was 
previously occupied by the tad. When it has completed 
its change, and is about to issue into the world, it forces itself 
out of the nest as far as the base of the abdomen. The female 
never leaves her home, and never changes her attitude, and 
scarcely changes her form. After she has emerged from the 
pupal states, she seems to return to her former condition, and 
would be taken by any ordinary observer for a caterpillar of 
more than ordinary fatness. She has no wings, and no legs to 
speak of, these members being needless in a creature that never 
changes her position. It is rather curious that the males should 
ever be able to find their spouses, but they are probably led by 
an instinct which we cannot comprehend, as is the case with 
several of the larger British moths. 

The male is a rather small though stoutly made insect, and 
is not at all attractive in colour, being simple brown, with a few 
black markings on the wings. The antenn®, however, are very 
beautiful, being doubly feathered, like those of the Housebuilder 
Moth, the feathering being widest at the base, and narrowing 
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gradually to the tip. The whole of the body is clothed with 
long, dense, and soft hair, of a pale brown, and having a silken 
lustre. These beautiful nests were brought to the Museum by 
E. H. Armitage, Esq., who kindly presented mo with the speci- 
mens which have been described. 

A SOMEWHAT similar nest, but of a much more formidable 
aspect, was discovered by W. B. Lord, Esq. E.A., and has been 
figured in the Boys’ Own Magazine for August, 1864. The shape 
of the nest is very remarkable, and is exactly that of a soda- 
water-bottle, suspended by its neck. A very tolerable imitation 
of this curious nest could be made by coating a soda-water 
bottle with clay, and sticking it full of porcupine quills, with 
the points radiating on every side. The following is Mr. Lord’s 
own description : — 

“ On looking closely at the thorny, sinuous branches, we shall 
see a number of little pendent prickly things, each hanging to 
its own silken cord, like juvenile hedgehogs ‘lynched’ by the 
fairies of the spring. 

“ These are a peculiar species of ‘ tree-caddis,’ which, as far as 
I know, are as yet undcscribed by any one. Their cases are 
curiously armed with thorns, nipped from the tree on which 
they hang. The thorns arc all disposed with their points out- 
wards, and arc stuck into a strong, glutinous material of which 
the body of the case is composed, and they look for all the 
world like the spikes of chevam-de-frise. A web-like skein of 
singularly strong material serves as a rope whereby to swing the 
eaddis-case from the branch to which it is attached. And a 
nest more difficult to swallow, and hard to digest, its enemies 
would be rather puzzled to find.” 

As is frequently the case with such nests, the peculiar form 
serves a double purpose, namely, protection and concealment 
the sharp points of the thorns performing the fonner duty and 
their similarity to surrounding objects the latter. Acacias are 
conspicuous for the thorns with which their branches and some- 
times their trunks are studded, and in several species the 
wooden bayonets are several inches in length, and as largo and 
sharp as porcupine quills. These thorns are crowded thickly on 
the branches, and always diverge from each other, so that the 
hand can scarcely be insinuated among the boughs without 
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suffering several wounds. The nest being surrounded with 
these thorns, it is evident that all ordinary foes would be baffled 
by such an array of points, no matter how anxious they might 
be to get at the creature within. 

The thorns are equally efficient as a means of concealment 
for, as they are taken from the tree itself, they cause the nest to 
harmonize so perfectly with surrounding objects, that it is not 
very easily perceived. 

As long as the caterpillar remains in its larval state, and is 
obliged to feed, it traverses the branches freely, carrying with it 
the prickly home, and bearing the whole of its weight as it 
moves. But when the pupal stage has nearly arrived, the nest is 
suspended to the branch by strong silken threads, and thence- 
forth remains immoveable. 



CHAPTER XXXI. 

MISCELLANEA. 

The PoLYZOA and their varied and beautiful forms — The Haft SriDEB — ^Why so 
called — Mode of obtaining prey — Mice and their homes — The Campagnol or 
Harvest Mouse — Its general habits — Its winter and summer nest — Its store- 
house and provisions — Entrance to the nest — The Wood Mouse and its nest — 
Uses of the Field Mice — The Domestic Mouse — Various nests — llapidity of 
ncst-building — A nest in a bottle — The coll of the Queen Tebmite — Its en- 
trances and exits — Size of the inmates — Tlie Fungus Ant and its singular 
home — Material, structure, and size of the nest — The Clothes Moths and 
tlieir various species — Habitations of the Clothes Moth, and the method of forma- 
tion and enlargement- -Tiie FiLK and its winter home— The snow fortress and 
its leaguers — Its use, advantages, and dangers— The Aluathos and its mode of 
nesting— Strange scenes— The Edible Swallow — Its mode of nesting— Origin 
of its name — Description of the nest — Curious legend respecting the bird — The 
Eagle and its mode of nesting — Difficulty of reaching the eyrie — Tlie 
Nightingale and its nest — Other ground-building birds and their temporary 
homes— The Noddy — Perilous position of the eggs, and young — The Coot, and 
its semi-a(j[uatic nest. 

In this, the concluding chapter, are described sundry habitations 
which cannot well he classed in any of the previously mentioned 
groups, and which present some peculiarities which render them 
worthy of a separate notice. 

We will begin with two aquatic habitations, one fixed, and 
set below the surface of the water, and the other moveable and 
floating upon it. 

Any one who is in the habit of frequenting the sea-shore 
must have observed certain rough, leaf-like objects, which are 
popularly called Sea Mats, one of which is shown, of its natural 
size, at Fig. 13. These objects are popularly supposed to be 
sea-weeds, and are therefore called Lemon-weeds, because they 
give forth an odour which somewhat resembles the fragrant oil 
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of tlie lemon-peel. Tlieir origin, however, is of an animal and 
not a vegetable nature, for they are the submarine houses of a 
vast class of animals technically called Polyzoa, because many 
distinct animals are associated together in one community. 


For many years their place in the scale of creation was 
extremely dubious, but they are now acknowledged to be allied 
to the molluscs, and to be really of a higher nature than the 
bright and* active insects. In general form they so resemble 
the zoophytes, that the two great groups have been confused 
together, although they are in reality farther apart than the 
monkey and the snail. They assume various forms, which may 
be reduced to three, namely, a flat, leaf-like shape, a form as of 
delicate branching twigs, and a flat series of cells spreading over 
other substances, such as the stem or trond of a sea-weed, an 
empty shell, or submerged plant, and similar objects. 

The most familiar of these Polyzoa is the coniinon Sea Mat, 


which has already been mentioned, and which is called by the 
scientific name of Flusira FoUacca. If the finger be passed over 
one of these leaf-like objects, a decided roughness is felt, like, 
tlic surface of a file, and if it be drawn through the hand from 
base to tip, tlie roughness becomes so marked tliat the leaf caii 
hardly pass. The reason for this roughness may be seen by 
reference to Fig. 12, which is a magnified representation ot a 
part of the same object. It will be seen tbat the Flustra is 
composed of a vast uuiuher of cells, each cell hemg iurmshed 
with little tooth-like projections, which produce the loughuess 


alveiicly mentioned. 

The cells arc formed by their inhabitants, and very much 
resemble in outward form the polypi which fill the cells of the 
zoophytes, each of which possesses aheautiM plume of tentacles 
as is seen in the uppermost cell. When the mmuals are at 
rest they are withdrawn so closely into their cells that they can- 
not he seen ; hut when they are hungry and desirous of Icedmg, 
they push themselves out of their houses hke so “ 

out of their shells, expand their beautiM phmos, 
food which is brought to them by the action ^cf the watew 
Under the microscopes they arc lovely 
they are dead llieir empty habitations are full of beauty. 

A detailed description of all the spcucs wm x 

in the illustration would occupy too much space, e>en if it 

Q«2 
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desirable. Suffice it to say, that they have been scjlected in 
order to show the wonderful variety that exists among them, 
and the exceeding beauty of their forms. Perhaps the most 
elegant forms are to be found among the Lepralia, plenty of 
which are to be found on any sea-coast, spreading over the fronds 
and stems of sea- weeds, and sometimes entirely hiding their 
surface. Further information may be obtained by reference to 
works on Natural History, and especially to the admirable 
monograph on this subject, written by Mr. Bush, which forms 
part of the catalogue of the British Museum. 

The names of the different objects are as follows 

l. Earciniinarla aculeata. 6. Buskia nitens. 10, Crisia ebnmia (magnified). 

•2. Lepralia reticulata. 7. Lepralia alata. 11. (Natural size). 

Gattym. 8. Catenicella pei-forata. 12. Flustra foliacea (magnified). 

4. Cupularin Lowei. 9. Lepralia sphiifera. 13. — (Nat. size). 

5. Biciillaria grjuiili.H. 



Raj’t spiuei;. 


The second aquatic habitation is of a very curious character, 
and IS inade by a spider. Tire reader will renieniher that the 
water spider is in the habit of constructing beneath the water a 
permanent home, to which it retires with the prey which it has 
caught, and in which it brings up its young. There is another 
spider which frequents the water, but which only makes a 
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temporaiy and moveable residence. This is the Kaft Spidek 
{Dolomcdcs fimhriatui) which is represented in the illustration of 
its natural size. 

As may be seen by reference to the figure, it is a large species, 
being, indeed, one of the largest British spiders, its size depend- 
ing more upon the dimensions of the body than the length of 
the limbs. It is a remarkably handsome spider, its general 
colour being chocolate-brown, and a broad orange band being 
drawn so as to mark the outline of the abdomen and thorax. 
There is a double row of small white spots upon the surface of 
the abdomen, and a number of short dark transverse bars give 
variety to the colouring. The limbs arc pale red. 

This creature belongs to that group of spiders which do not 
live in a web, and wait for casual insects, but whi(di chase their 
prey after the manner of carnivorous vertebrates. Indeed, it may 
fairly be said to belong to the largo group ol well spiders, and is 


nearly allied to them. 

The Raft Spider is only to he found in fenny or marshy places, 
and is mostly seen in the fens of Cambridgeshire, wheie its 
remarkable habits have long been known. Not content with 
chasing insects on land, it follows tbem in the water, on the 
surface of which it can run freely. It needs, however, a resting- 
place, and forms one hy getting togetlwr a (piantity of try 
leaves and similar substances, wbicb it gathers lulo a rough ball, 
and fastens with silken threads. On Uiis ball the Spuler sits 
and allows itself to bo blown about the water by the wind. 
Apparently, it has no means of direct ing its course,, but suiters 
its raft to traverse the surface as the wind or enneiit may 


There is no lack of prey, for the miuatic insects arc constant y 
coming up to breathe the air; and although they may only 
rcmaiii on the surface for a second or two, the Spu or can seize 
thorn before they can gain the safe refuge ot 
Then there are insects, such as the guat, - ‘ ^ 

^ings on the surface of the water, e 

Spider before they have gained strength lor flight. ® 

are insects which habitually traverse tlie water in seauh of p J , 
Z wliieh are themselves seised by the more POW«M ai d 
eqllly voracious Spider. More than this, mollis 
11 oLr insects, are continuidly falling into the water, and 
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these afford the easiest prey to the Eaft Spider, who pounces 
upon them as they vainly struggle to regain the air, and then 
carries them back to its raft, there to devour them in peace. 

The Spider does not merely sit upon the raft, and there 
capture any prey that may happen to come within reach, but 
when it sees an insect upon the surface, it leaves the raft, runs 
swiftly over the water, secures its prey, and brings it back to the 
raft. It can even descend below the surface of the water, and 
will often crawl several inches in depth. This feat it does not 
perform by diving, as is the case with the water spider, but by 
means of the aquatic plants, down whose stems it crawls. Its 
capability of existing for some time beneath the surface of the 
water is often the means of saving its life ; for, when it sees an 
enemy api^roaching, it quietly slips under the raft, and there lies 
in perfect security until the danger has passed away. 

There is, living in the same localities, a closely-allied species, 
the PiKATE SriDER {Lycosa firatied)^ which has similar habits, 
chasing its prey on the water, and descending as well below 
the surface. It does not, however, possess the power of making 
a raft. 

In a previous chapter of this work, the beautiful pensile nest 
of the Harvest Mouse has been described and figured, and the 
burrows of other species of mouse have been cursorily men- 
tioned. I shall now proceed to describe the nests of the 
common Field Mice, together with the habitation of the little 
brown-coated, long-tailed, sharp-nosed rodent, tliat is so familiar 
in houses unguarded by cats or traps. 

We will first take the nest of the Short-tailed Field Mouse, 
otherwise termed Camragnol, or Field Yole {Arvicola arvemis). 
This pretty little creature, whose red back, grey belly, short ears, 
and blunt nose, might be seen daily if human eyes were more 
accustomed to observation, is extremely plentiful in the fields, 
especially those of a low-lying and marshy character, such as 
water meadows and hay-fields near rivers. 

Though more nocturnal than diurnal in their habits, the little 
creatures are not afraid of daylight, and I have often captured 
them when the sun was at its meridian height. But they are so 
smooth and easy in their movements, harmonise so well with the 
colour of the soil, and glide so deftly between the grass, that 
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they can scarcely be distinguished even when the blades are 
only a few inches in length. I have known them to traverse 
the ground while a game at cricket was proceeding, and to cross 
the closely-mown space between the wickets, as if serenely 
conscious of their invisibility. 

They seem to glide rather than to walk, and thread their way 
silently and without noise. Even when the grass is short, a 
little patch of reddish earth attracts no attention, and the red- 
brown fur of the mouse is so similar to such earth, that few 
would notice it. But if a more attentive observer finds that in 
a few seconds the ruddy patch has changed its place, his sus- 
picions are at once aroused, and he examines the moving tint 
more curiously. He must, however, keep his eye upon it as he 
moves towards it, for if he once loses sight of it, ho will in all 
probability miss it altogether, and think that his eyo must have 
deceived him. 

Towards the evening, however, the Campngnol is less fearful, 
and not only traverses the fields, hut ascends the shi iihs and 
plants in search of food. It clinihs nearly as well as a 
squirrel, its sharp nails hoohing themselves into every iiicgu- 
larity of the hark, and its long, finger-like toes clasping round 
the grass stems and little twigs like the paws of a monkey. An 
autumnal evening is the host time for watching the Campagnol, 
and if the ohserver will only remain perfectly quiet, and keep a 
nood opera-glass in readiness, he will he greatly interested hy 
the little animal. A hedge in which are plenty of dog-roses is a 
likely place for the Campagnol, as the animal is very loud o 
the ripe hips, and ascends the shrub in search of its daily food. 
When it reaches the branch, bending with the scarlet load, the 
mouse runs swiftly and sure-footed as a rope-dancer, and canaes 
off a store of the fruit, partly for present consumption and pait y 


for a stock of winter food. , 

For the little creature is not one of the hibernating animal^ 
or, at all events, the semi-sleep is of so light a character that 
the mouse comes often abroad, even in the depth of winter. 

nX Ld by severe frost, and takes little heed of snow, as is 
proved by its Ly footmarks being tracked in the white and 

T^uSfTouse makes two kinds of nest, one for the 
winter, and another for the summer. The winter nest is belo 
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ground, and is approached by a hole varying much in length. As 
the cavity in which the nest reposes is larger than the tunnel, and 
of a globular form, it is mostly usurped by tlie wasp when the 
Mouse deserts it for summer quarters. Sometimes it is placed 
at some depth in the ground ; but usually is only a few inches 
from the surface. This is the nest to which Burns refers in 
Ills well-known poem upon the Field jMouse whose nest he had 
inadvertently ploughed up. 

Besides tlie winter nest itself, the animal has a storehouse or 
cellar in which arc placed the provisions intended for winter use, 
when the weather prohibits the Mouse from leaving its home, or 
when the surrounding shrubs and bushes are plundered of their 
fruits and denuded of tlieir bark. Tn this storehouse the animal 
conceals quantities of hips and other ])rovisions, among which 
are found numbers of cherry-stones. 

Tlie summer nest is of cntiiidy a dilferent construction, being 
placed above ground, thougli tolerably well concealed. The fol- 
lowing account of it, by Mr. J. J. Briggs, appeared originally in 
the Field newspaper. w'oiider that in districts wh(3re they 

are dillicult to keep down they increase with rapidity, for, like 
the common Mouse, they are prolific breeders. I have found 
nests of this Mouse in almost every w^eck from tlie end of !May 
to the middle of August, and each containing from one to ten 
young, usually from five to seven. The young look poor help- 
less creatures, being both blind and naked. They leave the nest 
in about a month, but remain with tlieir parents for some time 
afterwards. 

‘‘ The nest is placed on the ground in a pasture or meadow : a 
field of mowing grass is preferred, but I have found it among 
corn, where the long herbage affords the coveted quiet and con- 
cealment ; but when the crop is cut, the nest is laid bare, and the 
young frequently fall a prey to hawks and other depredators. The 
nest is built in a little hollow on the surface of the earth, just con- 
cealed at the bottom of the stems of grass. If you pull it out it 
looks like a lump of herds or flax, being composed of numerous 
small pieces of grass nibbled to a fine texture with care by the 
parent animals. 

" I have taken up dozens of nests to examine, but in no single 
instance could I ever find an entrance to the interior. How the 
parents gain admittance to it seems extraordinary. This remark 
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applies to the nest of the Wlnh?-bellied Field j\Ioiise, and White, 
of Selborne, notices the same fact Avith reierenee to the harvest- 
mouse. How tlie young are suckled seems marvellous, unless 
the eonjc'cture he correct that the fmiiale opens a fresh a])erture 
in the nest each time she visits her yo\nig, and closes it again 
when she de]»arts. 

Tlie parents sliow eonsiderabh* alleelimi for tlieir young. If 
a nest be exposed by the mower they do not desert it, but on tluj 
contrary endeavour to conceal it from observtititni as well as tlu'y 
can, by drawing round it the neighbouring grasses and ]>hints.’' 

The same writer remarks that he has siweral times caught the 
Short-tailed Field Mouse in the hedges while “bat-fowling’' at 
lught for small birds. ]fe has also found that when the Mouse 
eats hi])s, it nibbles off one end and extracts the sc^eds, rejecting 
the husks as uneatabh'. IMan, how(‘ver, acts in just th(‘ nwtMse 
maniuu’, ]r*j(‘(!ling tluj s(‘eds with tludr cottojiy env(‘lt»pes, and 
eating the sweet husk, or sometimes boiling it uj) w’ith sugar and 
making it into a conserve. 

The ch('rry-stone.s inv, mostly obtained through the ageiu'y of 
lilaekbirds, thruslies, and otluu* featlien^} fruit Jov(‘ivs. Tlie.so birds 
pluck tbe cherries, often hiuviug Ilut stoiH‘S adluaing slightly tollu'. 
stalks, or dropping them on the ground, lu the l‘o\\\er case U\e. 
stones are sure to bo Hung dow^n wluui tbe hgitimaie owner 
gathers the fruit, so that the Mouse who is foiiunate emmgh to 
live in a clierry-giwing district is sure of a winter stock of food. 
Several liuiidrcd cherry-stones arc sometimos placed in a single 
storehouse, affording sustenance to sevcj'ul mice. 

The animal eats them in a peculiar manner. Instead of s])lit- 
ting them open by using the cliiscl-cdged tectli or wedges, afler 
the manner of schoolboys opening nuts and jx'ach-sloiKis wilh 
their pocket-knives, tbe Mouse nibbles off one end of the stone 
so as to make a little hole, and througli this small aperture it 
contrives to extract the solid kernel. 

The Long-tailed Field Mouse or AVood jMouse {Mus sylva- 
iicu^ also makes a winter nest, in which it lives, but to which 
it does not absolutely confine itself, making several nests in tbe 
course of a season, and selecting such sj^ots as appear to please 
its fancy at the time. ]\Ir. Briggs remarks tluit he has known 
one of these mice to make a nest in three days. 

One species of Field Mouse sometimes does good service to 
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mankind, through its habits of storing up its winter stock of 
provisions. Lately in the country about Odessa vast armies of 
mice were seen, and evidently did much damage. Not only did 
they eat the crops, but they swarmed into the houses in such 
numbers that traps could hardly be set fast enough, twenty or 
thirty being often taken in a single day. 

Hurtful though they were in some senses, they nevertheless 
had their uses. The country is liable to the attacks of locusts, 
which in that year happened to be particularly numerous. These 
destructive insects, as is the case with many of their order, lay 
their eggs enclosed in capsules, something like the well-known 
egg-cases of our too common cockroach. The mice were very 
lend of the egg-capsules, and not only devoured them as part of 
their daily food, but carried them away, laid them up in their 
treasuries for a winter store, thus thinning the locust armies far 
more effectually than man could have done. 

We now come to the Common Mouse of our houses {Mus 
musculus). 

This little animal is a notable house-builder, making nests 
out of various materials, and placing them in various situations. 
There seems to be hardly any place in which a Mouse will not 
establish itself, and scarcely any materials of which it will not 
make its nest. Ilay, leaves, straw, bitten into suitable lengths, 
roots, and dried herbage, are the usual materials employed by 
this animal when it is in the country. 

When it becomes a town mouse and lives in houses, it accom- 
modates itself to circi instances, and is never in want of a situa- 
tion for a nest or materials wherewithal to make a comfortable 
house. It will use up old rags, tow, bits of rejected cord, paper, 
and any such materials as can be found straggling about a house ; 
and if it can find no fragments, it helps itself very unceremo- 
niously to, and cuts to pieces, books, newspapers, curtains, or 
garments. 

Many instances of remarkable Mouse nests are recorded, 
among which the following are worthy of mention. 

As is usual, at the end of autumn, a number of flower-pots 
had been set aside in a shed, in waiting for the coming spring. 
Towards the middle of winter, the shed was cleared out, and 
the flowTr-pots removed. While carrying them out of the shed 
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the owner was rather surprised to find a round hole in the mould, 
and therefore examined it more closely. In the hole was seen, 
not a plant, but the tail of a mouse, which leaped from the pot 
as soon as it was set down. Presently another mouse followed 
from the same aperture, showing that a nest lay beneath the 
soil. On removing the earth, a neat and comfortable nest was 
found, made chiefly of straw and paper, the entrance to which 
was the hole through which the inmates had fled. 

The most curious point in connexion with this nest was, 
that although the earth in the pot seemed to be intact exc(‘pt 
for the round hole, which might have been maile by a stick, 
none was found within it. The ingenious little arcliitects had 
been clever enough to scoop out the whole of the earth and to 
carry it away, so as to form a cavity for tlio reception ol tlu*ir 
nest. They did not completely emi)ty the pot, as if knowing hy 
instinct that their habitation would be betrayed Acconlingly, 
they allowed a slight covering of earth to n'lnain n]>on llu^ir 
nest, and had laboriously carried out the whole of the mould 
through the little aperture which has been nioTitioned. 'Ihe 
flower-pot was placed on a shelf in the shed, and the earth wji.s 
quite hard, so that in the process of excavation i]mv, was little 
danger that it would fall upon the architects. 

Another nest was discovered in rather an ingnmioiis ixjsition. 

A bird bad built a nest upon a sbrnb in a garden, and, as is 
usual in such cases, had placed its lK)ine noaT tln^ grc)und. A 
Mouse of original genius saw the nest, and perceivod its value. 
Accordingly, she built her own nest immediately below that (»! 
the bird, so that she and her young were sheltend as by a rool. 
So closely had she fixed her habitation, that, as her young ran 
in and out of their home, their bodies pressed against llie tloov 
of the bird’s nest above lliCTn. No less tbaii six young were 
discovered in this ingenious nest. 

Another very romarkabde nest ot tin* (numnon Mons(j has been 
chronicled in the same journal to wlii^di relerenci* has repeahidiy 
been made. “ Parly in March we s(d; a lien ; and, as her nest was 
a basket, a sack was placed under and around it., so ,as to k(;(*p 
in the heat. When the lieu was set, she was in good feallier, 
wearing an ample tail, according to her kind (the llrahma) ; hut 
as the" three weeks went on, her tail seemed much liroken, 
assumed a dilapidated appearance, and finally became a mere 
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stump. This Excited notice and surprise, as tlicre was nothing 
near her against which she was likely to spoil her tail* 

“ When the chickens were hatched, and they and their mother 
were taken to a fresh nest, and the old one removed, it was 
found that a Mouse liad constructed a beautiful nest under the 
basket. The body of the nest was made of tow scraped from 
the sack, and chopped or gnawed hay from the hen’s nest; 
while the lining was made of the feathers of her tail, which had 
evidently been removed, a small bit at a time, as wanted, until 
all the feathers were reduced to stumps, showing marks of the 
Mouse’s teeth. We should have liked to have heard the hen’s 
remarks on the transaction, when the Mouse w^as nibbling her 
tail.” 

In this case the Mouse improved on the conduct of licr 
relative that built in tlie garden ; for, by placing her nest in 
such a position, she not only secured the very best materials for 
her home, but enjoyed the advantage of the nigular and high 
temperature wliich proceeded from the body of tlie sitting hen, 
and which was admirably adapted for the w^ell-beiiig of her 
young family. 

The last example of a remarkable Mouse-ncst is that whicli is 
figured in the accomjianying illustration, and which was drawn 
from the actual object. 

A number of empty bottles had been slowed away u})oii a 
shelf, and among them was found one which was tenanted by 
a Mouse. Tlie little creature had considered that the bottle 
would afford a suitable home for her young, and had therefore 
conveyed into it a (p- ‘utity of bedding, wliich she made into 
a nest. The bottle was filled with the nest, and the eccentric 
architect had taken the precaution to leave a round hole cor- 
responding to the neck of the bottle. In this remarkable domicile 
the young were placed ; and it is a fact worthy of notice, that 
no attempt had been made to shut out the light. Nothing 
would have been easier than to have formed the cavity at the 
underside, so that the soft materials of the nest would exclude 
the light ; but the Mouse had simply formed a coniibrtable 
hollow for her young, and therein she had placed her olfspring. 
It is therefore evident that the Mouse has no fear of light, but 
that it only chooses darkness as a means of safety for its young. 

The rapidity with which the Mouse can make a nest is some- 
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what surprising. One of the Cambridge journals mentioned, 
some few years ago, that in a farmer’s house a loaf of newly- 
baked bread was placed upon a shelf, according to custom. 
Next day, a hole was observed in the loaf; and when it was cut 
open, a Mouse and her nest were discovered within, the latter 
having been made of paper. On examination, the material of 
the habitation was found to have been obtained from a copy- 
book, which had been torn into shreds, and arranged into the 
form of a nest. 
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Within tills eurions home were nine young mice, pinh, trans- 
parent, and newly horn. Tims, in the space of thirty-six hours at 
the most, the loaf must have cooled, the inUnior heen excavated, 
the copy-hook found and cut into suitahle pieces, the nest made, 
and the young hronght into the world. Surely it is no wonder 
that mice are so plentiful, or that their many onenues fad to 
exterminate tliein. 


A GESEUAL account of the Teumites, or White Ants as they 
are popularly hut erroneously called, has hcen given under he 
head of Building Insects, and it has been mentioned that the 
female, or queen, has a cell distinct from the liahi ation of her 
subjects, and that she never leaves it until her death. In ok er 
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that the reader should understand more fully the structure of 
the royal cell, an illustration of it is here introduced. 

When viewed from the outside, it would hardly be recognized 
for the habitation of an insect, for it looks like a large lump of 
hardened clay, about as large as an ordinary French roll, and 
not very unlike it in shape. On a closer inspection, a number 
of little holes may be seen, and these apertures afford an un- 
failing indication as to the real nature of the clay lump. Fig. 2 
represents the external appearance of one of these cells. 
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bupposmg that a queen Termite cell be cut vertically, so that 
the kmfe passes through either of the little round holes, it will 
present an appearance which is shown at Fig. 1. The larse 
hoUow of the cell is nearly filled by the body of the female 
whose head and thorax are seen in the cavity. On either side is 
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a section of the little holes, which are shown lo he cyliinlrical 
passages communicating with the interior of the cell. The 
worker Termites, being very small, can traverse these passages 
with perfect ease, while the enormous body of the female is 
utterly unable to pass. 

Through these passages the workers are continually passing, 
some entering with empty jaws, and others emerging, each 
holding between its mandibles an egg, which it is conveying to 
the nurseries. So rapidly are the eggs laid, that the workers 
are fully employed in carrying them out and placing them 
under the charge of the nurses. 

The contrast in size between the workers and the queen can 
easily be seen by reference to the illustration. At Fig. 5 is 
shown the queen, and in the right hand of Fig. 1 is seen one of 
the workers passing through the tunnel. None but the workers 
can pass through so small an aperture, for tlie fighters or 
soldiers are of very much greater size than the workers, as may 
be seen at Fig. 4, 

The queen, however, is necessarily very much reduced in size, 
as, if she had been drawn of her full dimensions, slu^ would hav(j 
occupied the whole length of the drawing. Before she is inv 
mured in the royal cell, she is by no means a largo insect, llie 
abdomen being in ordinary proportion to the tliorax and h(‘ad. 
But, when she has been fairly installed in her office her ahdoinen 
be-ins to enlarge, until it becomes so (mormous that she is 
totally unable to move, and therefore, her enforced prison is so 
far from being a hardship, that it is a necessary ])rotection <»r 
her hm^e and soft body, which is several liuiidred times larger 
tliaii that of her mate. Large indeed she must ho, as s be is 
calculated to produce, on the average, rallicr more thanthiiiy 


iiiillion eggs. . i, i „ k. 

Figs. 3, 3 show the appearance ot the royal cell when split 

open*longitudinally, the recess wtiich contains the queen heing 
Ln nearly in the centre. All the clraNvings are l^^ikei. in.in 
specimens in the British Museum, and in the cell which is hero 
figured, the outline of the queen is quite pcrceplihle, having hecn 
impressed on the interior of the cell. The mode hy which it is 
enlarged is also shown, a further enlargement having been begun, 
but cut short hy the demolition of the nest. Tlic cells vaiy very • 
much in size, probably in accordance with the dimensions ot 




The accompanying illustration represents a most singular 
structure, wliich is in the collection of the British Museum, and 
may he seen in the nest room. 

It is hardly possible to imagine any object which less re- 
sembles an insect’s nest. It might very well be taken for a sponge, 
did sponge grow in the forests of Cayenne. It much resembles 
a fungus, and might be mistaken for an overgrown and partially 
decayed puff-ball. If inspected closely it seems to be made of 
the same fungus that furnishes the German tinder, and is indeed, 
like that substance, very useful as a means of stopping the flow 
0^ blood. 

The real material, however, of which the nest is made, is 
formed of the short cottony fibres which fill the seed pods of the 
cotton tree {Bomheue ceiha). The fibre is so short that it is in- 
capable of being woven into fabrics, though it might possibly be 
made useful in the manufacture of paper, its texture being 
peculiarly soft and silky The only uses to which it is at 
present applied are stuffing raattrasscs and pillows, and packing 
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delicate goods, and heading the tiny poisoned arrows which are 
projected through the hlow-guu of the native. 

These Ants, however, find the fibre useful for their work, and 
contrive to weave it so dexterously, that the individuality of the 
fibres is lost, and they are all made into a compact tuid uniform 
mass. The size of the nests varies, hut is sometimes very con- 
siderable, a full-sized nest being often as largo as a man’s head. 

The Ant itself is rather a curious little creature, dark in 
colour, covered with many angular protuberances, and being re- 
markable for a couple of long, sharp spines that project from the 
thorax, one on either side. Its scientific names, Puly mehis 
nosa, are given in conseciuence of these projections, the first name 
being composed of two Greek words, signifying many-peaked, 
and the second being formed from two Latin words, signifyi\ig 
two-spined. 


TilKltK are many insects whose habitations arc peculiarly 
annoying to mankind, and yet are extremely interesling to those 
who take an interest in the workings of instinct. Chief among 
these insects is the well-known Clothes Moth. There an; several 
allied species w'liich pcppnlarly go by tliis name, hut the imwt 
plentiful is that which beam the scientific title of Tinni vesha- 
nella. These destructive little creatures are iiroveibially injurious 
to clothes, especially if the garments he made of wool or fura, 
vegetable fabrics being not to their taste. Some species alTect 
drfed insects, and are in consequence extremely hateful tf) the 
entomologist ; while tlieir ravages on furs and feallicrs, and even 
on leather itself, render them the dread of those w]io,lik(P myself, 
possess collections of iiatnral history or ethnology. 

In their winged state, the moth.s them.s.dve.s do no direct harm ; 
but their young are doubly mischievous, firstly, because they 
devour the fabrics in which they live, and secondly, because they 
cut up the cloth, fur, or feathers, in order to obtain material for 
their home. Possibly for the sake of concealment as well as 
protection, the larva instinctively forms a hab, at.on which 
Ltirely covers its white laidy, and, which is almost iraper- 
ceptibie to the ejm, because it is formed of the same matenals us 
fho fabric on which it lies. 

The habitation is tubular in form, though not exactly cylin- 
drical, being rather larger in the ^middle than at the ends, and 
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open so as to allow the extremities of the caterpillax to protrude. 
One object in this structure is, to enable the inmate to turn in its 
cell, an operation which must necessarily be performed whenever 
the tubular home is enlarged. The process of enlargement is 
continually going on, and it is in consequence of tliis proceeding 
that so much material is used. 

The manner in wliich the little ci*(iature enlarges its home is 
as follows : — 

Without quitting its tubular home, it cuts a longitudinal slit 
thi'oughout half its length or so, and opens the case to the re- 
quired width. It then yjrocceds to weave a triangular piece of 
webbing, with which it fills up the opened slit, and joins the 
edges with perfect accuracy. As one ciid of the case is now 
hirgcT than ilie other, the caterpillar turns its attention to the 
other end, cuts it ojien, widens it, and tills np the gap pre- 
cis(dy as it had done to the first part. When the soft tube is 
sufficiently widened, it is lengthciKid by the addition of rings to 
each extremity. 

By taking advantage of this peculiar method of liouse-making, 
ohservant persons have forced the Clothes Moth to make their 
tubular homes of any colour and almost of any pattern. By 
shifting the cateipillar from one cfdonred cloth U) another, the 
required tints are ])roduced, and the pattern is gained hy watch- 
ing the creature at woik, and transferring it at the proper 
season. Bor exauqdc, a very ])retiy vS^Kicimcii can be produced 
by turning out of its original borne a 1 jail- grown caterpillar, 
and putting it on a ]»ieco of bright green cloth. After it has 
made its tube, it can bo sliif((‘d to a black cloth, and wlicii it lias 
cut tlie longitudinal slit, ami lias lialf filled it up, it can be trans- 
ferred to a piece of scarhd cloth, so tliat the comphunentary 
colours of gremi and scarlet are brought into juxbqiosition, and 
‘‘ thrown out'' by the contrast with the black. 

TJic caterpillar is not very particular as to the kind of material 
which it employs, and on whicli it f(3eds. Mr. Bennie makes the 
following ol)servations on one of these creatures, whose luoceed- 
ings he had watched. The caterpillar first took up its abode 
in a specimen of the ghost-inotli {Hcpialus liumuli), where, find- 
ing few suitable materials for building, it had recourse to the 
cork of the drawer, with the chips of which it made a structure, 
almost as warm as it would have done from wool. Whether it 



CLOTHES MOTH. 


611 


took offence at our disturbing it one day, or wliethcr it did not 
find suiiicient food in the body of the ghost-moth, we know not ; 
but it left its cork house, and travelh'd about eighteen inelu^s, 
selected the * old lady * moth {Mormo maura), one of the largi'st 
insects in the drawer, and built a new apartment, composed 
partly of cork as before, and partly of bits clipped out of the 
moth’s wings. 

“We have seen these caterpillars form their habitations of 
every sort of insect, from a buttcully to a betdle, and the soft, 
feathery wings of moths answ(‘r tluar imrpose very well ; hut 
when they fall in with such hard materials as tlu‘ miisk-lH‘t‘t]e, 
or the large scolopeiulra of the AYest Indies, they tind sona* ditVi- 
culty ill the building. 

“ When tlie structure is fniisluMl, tlie iiisi'cl dca'ins itsi^lf s(‘cure 
to feed on the materials of tlie (dotli, or other animal matter 
within its reach, ])rovi(l(*(l it is dry and iVi»ni tht or griMse, 
which lleaiunur found it wimld not touch, hor building, it 
always selects the straightest and loosi'si piiaa^s of wool ; but for 
food it prefers the sliort(*st ami most (‘-oinpact ; and to procure 
tiieso, it eats into the body of the sliiif, rcjec.ting t lie pile or nap, 
which it neijcssarily cuts a.(u*oss at the origin and ]»cruiits to tall, 
leaving it threadbare*, as it it had Ih‘(Ui mucli worn. 

hrom the acc,ouiil wdiicdi has just been given, it is evielent that 
Uie caterpillar must be able to turn completely rouml in its c,ase, 
and in order to enalilc it to pmforin this evolution, Uie tube is 
mucdi wider in the michlle than at tlie ends. 

The instinct of the jiarent iiiotli euahles it to discover with 
astonishing cculainty any siihstance which may atlhrd food to its 
future young. Stulfed birds sufteu- terribly from tlui moth, he- 
cause the arsenical soap with which the skins are picse*iTed does 
not extend its poisonous inihieiico to the teathers. J have known 
whole cases of birds to be destroyed by the moth, all the featlierfl 
being eaten, and nothing left hut the bare skins. 

Even the most deadly poison, coirosive sublimate, is not 
effectual, unless it settles on every feather. TiK*re is now befom 
me a stuffed goldeii-eye duck, preserved by myself, the close 
plumage of which has partially thrown off the poisoned solution, 
and has consequently admitted the moth m small patches of 
feathers, especially about the neck. Ihere is also in iny collec- 
tion a Kaffir shield, made of an ox-liidc. which has been washed 
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with the solution, and is almost entirely secure from the depre- 
dations of the moth. Yet there are one or two spots where a 
thong has protected the hair, and in those very spots the perti- 
nacious moths have laid their eggs, and, in several instances, 
the caterpillars have succeeded in attaining their perfect state. 

If the reader will refer to the large illustration, he will see* a 
representation of that curious temporary habitation which is 
popularly termed an Elk-yard. 

The Elk, or Moose (Alces inhabits the northern parts 

of America and Europe, and is, consequently, an animal which 
is formed to endure severe cold. Although a very large and 
powerful animal, measuring sometimes seven feet in height at 
the shoulders — a height which is very little less than that of 
an average elephant — it has many foes and is much persecuted 
both by man and beast. During the summer-time it is tolerably 
safe, but in the winter it is beset by many perils. 

In its native country the snow falls so thickly, that the 
inhabitants of a more temperate climate can hardly imagine the 
result of a heavy storm. The face of tlie earth is wholly changed 
— well-known pits and declivities have vanished — white hills 
stand where was formerly a level plain — tier upon tier of 
mimic fortifications rise above each other, the walls being 
scarped and cut by the wind in weird resemblance of human 
architecture. 

During the sharp frosts, the Elk runs but little risk, because 
it can traverse the hard, frozen surface of the snow with con- 
siderable speed, although with a strange, awkward gait. Its 
usual pace is a swinging trot ; but so light is its action, and so 
long are its legs, that it quietly trots over obstacles which a 
horse could not easily leap, because the frozen surface of the 
snow, although competent, to withstand the regular trotting 
force, could not endure the sudden impact of a horse v/hen 
leaping. As an example of the curious trot of this animal, I 
may mention tlmt on one occasion an Elk was seen to trot 
uninterruptedly over a number of fallen tree-trunks, some of 
which were nearly five feet in diameter. 

It is a remarkable fact that the split hoofs of the Elk spread 
widely when the foot is placed on the ground, coming together 
again with a loud snap when it is raised. In consequence of 
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tliis peculiarity, the Elk s progress is ratlier noisy, the crackling 
sounds of the hoofs following each other in ijuick succession. 

Want of food is sometimes a danger to the Elk; but the 
animal is taught by instinct to clear away the snow, and to 
discover the lichens on which it chielly lives. The carnivorous 
animals, however, are always fiercely hungry in the winter-time, 
and gain from necessity a factitious courage which iliey do not 
possess at other times. As long, however, as the frost lasts, the 
Elk cai'es little for such foes, as it can distance them if they 
chase it ever so fiercely, or oppose tlumi if by chance it should 
find itself in a place where, there is no retreat. Tliey do not like 
to attack an animal whose skin is so thick and tough that, when 
tanned, it will resist an ordinary pistol-bullet, and which has, 
besides, an awkward knack of striking with its fore-fe(‘,t like 
a skilful boxer, knocking its foes over, and then pounding them 
with its hoofs until lliey are diwh 

Ihit when the milder weather begins to set in, the INToosc is 
in constant danger. The warm sun falling on the snow }>roduces 
a rather curious effect. The frozen surfaces only ])artially nudts, 
and the water, mixing with the snow henoath, causes it to 
slide away from the icy surface, leaving a considerable space 
between thorn. Tiio crust,"' as the frozen surface is technically 
named, is quite strong enough to bear the wcught of compara- 
tively small animals, such as wolves, especially when tliey run 
swiftly over it ; but it yields to the cnoimous weight of the Elk, 
whicli jdungos to its belly at every step. 

The wolves have now tlic Elk at an advaiiiagc. Tliey can 
overtake it without the least difficulty ; and if they can bring it 
to bay in the snow, its fate is sealed. They care little for tln^ 
branching liorris, but leap boldly at the throat of the hampered 
animal, whose terrible fore-feet are now powerless, and, by dint 
of numbers, soon worry it to death. Man, too, takes advantage*, 
of this state of the snow, equips himself with snow-shoes, and 
skims over the slight and brittle crust with perfect sc‘curity. 
An Elk, therefore, whenever abroad in tlic snow, is liable to 
many dangers, and, in order to avoid them, it makes the curious 
habitation which is called the Elk-yard. 

This winter home is very simple in construction, consisting of 
a large space of ground on which the snow is trampled down by 
continuaUy treading it so as to form both a bard surface, on 
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which the animal can walk, and a kind of fortress in which it can 
dwell securely. The whole of the space is not trodden down to 
one uniform level, but consists of a network of roads or passages 
through which the animal can pass at ease. So confident is the 
Elk in the security of the “ yard,’* that it can scarcely ever be 
induced to leave its snowy fortification, and pass into the open 
ground. 

This habit renders it quite secure from the attacks of wolves, 
which prowl about the outside of the yard, but dare not venture 
within; but, unfortunately for the Elk, the very means which 
preserve it from one danger only lead it into another. If the 
hunter can come upon one of these Elk-yards, he is sure of his 
quarry ; for the animal will seldom leave the precincts of the 
snowy inclosure, and the rifle-baH soon lays low the helpless 
victims. 

The Elk is not the only animal that makes these curious 
fortifications, for a herd of Wapiti deer will frequently unite in 
forming a common home. 

One of these ‘‘ yards ” has been known to measure between 
four or five miles in diameter, and to be a perfect network of 
paths sunk in the snow. So deep indeed is the snow when 
untrodden, that when the deer traverse the paths, their backs 
cannot be seen above the level of the white surface. Although 
of such giant size, the '' yard ” is not by any means a conspicuous, 
object, and at a distance of a quarter of a mile or so, a novice 
may look directly at the spot without perceiving the numerous 
paths. This curious fact can easily be understood by those 
of my readers who have visited one of our modem fortifications, 
and have seen the slopes of turf apparently unbroken, although 
filled with deep trenches. 

There are many other animals which form temporary habita- 
tions in which they can remain concealed, because they are 
taught by instinct how to make their domicile harmonize with 
the surrounding objects. 

One very familiar instance may be found in the common 
Hare, whose ‘'form” is large enough to shelter the owner, 
and yet is so inconspicuous that the animal often lies undis- 
covered, though a human being has passed within a couple of 
paces of its home. The Hare is never at a loss for a home, and 
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will often hide itself very effectimlly in a tuft of gmss that 
seems scarcely large enough to couceiil a rat. But it is hy no 
means insensible of the value of a denser cover, and seems to 
have a peculiar affection for a thick, though small, clump of 
furze. 

Within a mile or two of my house there is a heath which is 
partly studded with furze bushes, and which is a very paradise 
for various field animals. The field-mice liave covc^red it with 
their “runs,” which are often so slightly below the surlaeo, that 
if the finger be inserted in the entrance it can be ]uisbed along 
the whole length of the burrow, the only cover being a slight 
layer of still -living moss. As to the llan.'S, a “ ita’in” can l)e, 
found every few yards, and if a little Ibick siubldy fuv/tsbwsb 
should be seen standing alone, it is n(‘arly certain to be. tla' 
home of a Hare, which has made its warm soft couch within 
the mass of uccdle-like prichlos. 

The Tigku has a very similar habit, and takes advanlagi'. of a 
certain drooping sliriib, called the Kavinddi wbieh is of low 
growth, making its lair underneath the boughs, which alloril at 
once a shedter from the sun and a concealment Irom enemies. 


Wk now pass to the Birds, the first of which is that remark- 
aide species called the Ediui.e or Kscui.ent Swallow (Cb//ecW.a 
nidifmi). The popular name is given to it, not b(‘ca.ns(; lise is 
edible, but because its nest is eaten in some countvie.s. 

Wc have all heard of birdsMiest sou]>, and some oi us may 

possibly liave imagiiK-d that the in 

the ordinary vegetable snbstance.«, such as moss, <av<..s an 
twic^s. Some persons have thought that tho maf rial is fish 
sna^wn, while others think that it is seeret.d hy eerta.u gdands 
l.,:d i.. the ,l„.r..rorc ,„,..h......l ;y '» 

bird The real materia! is clearly a kind of seaweed. I ]) > 

Le of this substance, which, when dried, is ccdonrless and 
rnlcent, exactly like the nest, ^hon 

Ohi.«. Tl... .on -on 
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by use and exposure, and are not fit for the purposes of the tihle 
until they have been cleaned and bleached. 

These nests are found in Borneo, Java, &c. and are extremely 
local, being confined to certain spots. The birds always choose 
the sicU|8_;6f deep cavernous precipices, so that the task of 
obtaini^the nests is extremely dangerous. They are attached 
to the perpendicular rocks much as the ordinary mud-built 
swallow nests, and are generally arranged in horizontal layers. 
The caverns in which the nests are placed are extremely valuable, 
and are preserved with jealous care from any intruder. 
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One of these nests in my own collection is shaped much like 
one of the halves of a bivalve shell, and is thick at the base 
where it was attached to the rock, diminishing tow^ards the ex- 
tremity. On the outside it has a very shelly appearance, being 
made in regular layers, whose edges are as distinct as those of 
the oyster-shell, but which have a double and not a single curve. 
In shape it is somewhat oval, but the base is necessarily flat, on 
account of its attachment to the rock. 


EDIBLE SWALLOW. 


()17 

Tho inatorial is So translucent, tliat when placed on ])vinted 
paper and held to the light, the capital letters can be plainly 
read through its substance. A glance at the interior shows 
at once the mode of its construction. It is made of innu- 
merable glutinous threads, which have been drawn irregularly 
across each other, and have hardened by exposure to tlie air 
into a material which much resembles isinglass. The natives say, 
that the construction of a single nest occupies a ])aiv of birds 
for two full months ; so that there is some probability that the 
material may really be secreted by the birds tliemscdves. 

Tlie nests are only used for one purpose. They arc sli‘(‘ped 
in hot water for a considerable time, when they sotlen into a 
gelatinous mass, which forms the basis of a fashionable sou)), 
and is not unlike the green fat of the ordinary turtle. liul(‘ed, 
those who have partaken of birds'-nost sou]) say, that if it wtue 
seasoned in a similar maimer, it might (‘asily l)e tahem for tnille 
soup. The Chinese value this soup highly, thinking that it 
possesses great power of ri*-storing lost stvi'ngth. It is, how- 
ever, far too costly to be obtained by any but th(‘- rich, the. \)est 
(quality fetching rather more than sixty shillings ]»er pound. 

The natives of Borneo have some curious traditions 'about 
these birds. They rever(mee all kinds of birds, bi lit'ving tla*ir 
ancestors to have been born from a native woman wbo manied 
a spirit; but they have some singular legends resju'etiiig the 
Edible Swallow. One of these wild legemds has been kindly 
furnished to me by C. T. C. Grant, Esep formerly of llic Sarawak 
Government Service. 


A DYAK LKiUiND. 

‘‘It was many, many years ago, that a r)yak ol Smulbfnif/ 
(in Sadong) and his young son arrivcjd, alter a long journoy 
through the jungle, at a village called Hi-Lehor. The villag(5 was 
extensive, the Dyaks very numerous. On arriving, the chief of 
the tribe placed food before the older visitor, but to bis young 
son they offered nothing. The little fellow seeing this, and 
being very hungry’^ after his journey, felt much hurt, and began 
to cry. ‘ To my father,* said he, ‘ you have given food, the prloJc 
of rice is before him, tlie fatted pig has been kille^d everything 
you have given him. Why do you give me notldng ? * But tlie 
child’s appeal was useless. Tlicse strange Dyaks had hearts of 
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stone; not a morsel was handed to the fetigued and hungry 
little wayfarer ; so he wept on, and wept in vain. 

“ After a while the boy looked more cheerful ; he had dried his 
tears, and was now engaged in catching a dog and a cat. These 
he put together on the mat, round which all the people were 
seated. The cat and the dog played, or more likely, as these 
animals will do, fought together ; but whatever it was, there was 
something so ludicrous in it all, while the boy sat over them 
and set them at each other, that the whole assemblage burst into 
immoderate laughter. The boy, it would seem, was working 
some spell — there was an object in what he had been doing. 
Perhaps he was in conimunication with evil spirits, or under 
their influence ; there w^as something ominous about it, we know 
not what. But to proceed : preseiitly the sky became overcast, 
and gradually great volumes of black clouds came sailing up, 
propelled by sudden gusts of wind. One by one they rolled 
along, and w’ere heaped up one on top of another, or got all 
broken up, as it were, in their collision. The sky appeared one 
mass of confusion, looking blacker and more angry as the sun 
gradually disappeared in the darkness. At last the storm burst 
forth with a fury never known before ; sharp flashes of lightning, 
follow'^ed by awful peals of thunder, succeeded one another, fast 
and furious; the very ground below shook as the palm-leaf 
quivered in the hreeze — it seemed as if the great end of all things 
was at hand. 

“ Now commenced a gradual but awful change. Amidst the 
rolling thunder, and the dazzling lightning, which only served 
to make the awful darkness visible, the village, the houses, all 
began to dissolve, to melt away, as it w^ere, into burning lava, 
and, wdth his works, man perishing likewise. There you might 
see the grey-headed chief starting up, with his grandson in his 
arms, hut, ere reaching the door, being gradually hardened into 
stone. There mothers would he seen flying wdth their little 
ones, to escape the same dreadful fate, but all in vain. There a 
young and helpless maiden w’ould he clinging to her brave 
warrior, to that arm which had always been the first to help her, 
which could surely save her now. Alas ! that cruel transforma- 
tion ! The living light in those bright eyes is gone, the tender 
grasp of that w^arm hand is cold; from flesh and blood they, 
too, pass away into senseless petrifactions; whilst, mingling 
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with the shrieks and yells and invocations of the men and tho 
Borich^ would still be heard the. boom of the thunder and the 
crackling of the houses. Not a man, woman, or child—no, nor 
even visitor — at that fatal village, save only the neglected boy, 
was left alive to mourn the loss of his all. One after aiiolht^r, 
they all melted, and were changed, wdicii the heat of the storm 
was over, into solid rock. Houses, and all in them, snccunibed 
beneath the fiery elements ; and when the storm ceased, all lay, 
not a heap of charred ruins, but huge masses of smoking stone. 

‘‘A hill with precipices now marks the spot where this 
tragedy occurred ; on the hill (itself the transformed village) are 
still pointed out, if people speak truth, the irace.s of tho petrified 
houses. An upright rock is shown a.s the iraiisloniied tigiirc of 
a Malay, an unhappy visitor on that awiul day. There he 
stands with his hand still fixed on his sword hilt, once a 
living soul, now a lifidess stom*.. Tlic whoh' seem', indeed, 
is a standing monument at once, of ih(3 crime ol inhos- 
pitality and its fearful punishment. Gazing on his v('.venge, the 
youth retreated. He returned to his native village,, ^cmdhmKj ; 
and time Hew on, and eve he died he was the (dTad of his trihe, 
the grey-headed p)airiavch a\)\)ea.h'd to by the. new and rising 
generation. Years, hundreds of years rolled u, way, lathers and 
mothers passed off the stage, and young children grew up to 
take their places, to attain manhood, to woik, to hiicome old, to 
die too ; and so time W('nt on, and children danced and played 
over the same groiuid i hat tlieir anc(3stors had danced and played 


on for centuries hefoi*(\ 

“At last, no gn'ai time ago, the tribe ol having 

flourished, bocoiuc poioihms aud rich, a youn;' chi(!l, llio hiK'al 
descendant of the little hungry hoy, dreamed that great riclien 
were in store for him aud his tribe if they wemt to Blount hi- 
Uhor, tho petrified village. The next day a party uas oigan- 
ized, and they wont there and s(;arcli(td. They at last dis- 
covered a magnificent c.ave. With liglitisl toiehes they enlmc.l 
and found it to he very extensive, and lull of the celehiatt< 
edible birds’-nests. ‘Ah,’ said they, ‘ this is our portion, instea. 
of that which was denied to our ancestor ; his due was refused 
then, it has now been given to us, his descendants ; tins is our 
'halos’ (revenge). Thousands and thousands of birds -nests 
they brought out of the cave, which realized many reals to le 
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discovorerB. Tlie Si-Le%or caves are now said to be the richest, 
and the tribes possessing them (the Semabang youth's descend- 
ants) the wealthiest and most jHOsperous in Sadong.” 

Tlicre arc at least four species of swallow that make these 
curious nests, and the natives say that the entrance to the caves 
is always occupied by another kind of swallow, which makes a 
nest of mixed moss and gelatine, and which fights the valuable 
birds and drives them away. They therefore always attack the 
intruders, and endeavour to knock down their nests with stones. 
The nests are very small and shallow, and seem scarcely capable 
of accommodating either eggs or young birds. My own specimen 
is exactly two inches in length, one inch and three-quarters in 
breadth at its widest point, and scarcely more than half-an-inch 
deep. Its intcnial shajie is exactly that of a spoon-bowl, one- 
third of which has bc'on cut off abruptly near the handle. 

None of the purely predacious birds are remarkable for their 
skill in architccure, and the Eagle {Aquila chrijsaetos) is no ex- 
ception to the general rule. The nest of this magnificent bird is 
nothing more than a huge mass of sticks flung at random on 
some rocky ledge, and having a shallow depression in which the 
young can lie. In general shape, or rather in shapelessness, it is 
not unlike the nest of the osprey, which has already been de- 
scribed, and it is so rudely ]}ut together that the sticks seem to 
afford even a less commodious bed than the bare rock. 

The portion that is occupied by the young is comparatively 
small, and the general idatforin of the nest serves as a sort of 
larder, on which are deposited the birds, hares, lambs, and other 
animals which the parents have killed and brought home. 
Sometimes the nest will be amply supplied with food, but 
sometimes the parent birds are obliged to hunt daily. Young 
eagles are voracious beings, and if there be no sheep flocks 
within reach, the task of supplying them with food is a very 
heavy one, especially when they have nearly attained maturity. 
In feeding its young for the first few weeks of their life, the 
eagle tears the prey into little pieces, and impartially distributes 
the bleeding morsels to the gaping and screaming offspring. 
Afterwards, however, when the young eagles have gained a stout 
beak, the prey is merely dropped near them, and they tear it to 
pieces for themselves. 



Till* KAOLK. , 0*21 

Generally tlie nest of tlic I^igle is placed in some inaccessible 
spot, and the bird soi'ins never to bo so pleased as Avhon it can 
find a rocky ledge situated about half way down a precipic(‘, 
and sheltered from above by a large projecting ])iecc of rock. 
This projection answers two purposes. It ])revents the 
from being seen from above, ^and also guaids it fjoin b(dng 
harried by persons let down by ropes. To take an EagleAs nest 
is always a task of extnnne ditliculty, and one which tries to 



the utmost the nerves and endurance of tlie climlxT. It also 
makes considerable demands on his courage, for if the parent 
birds should discover the intruder, they are sure to attack him, 
and may very probably da.sh him to the ground. 

Should the bold cragsman succeed in reaebing the nest, ho 
does not find it a very pleasant locality. Tlie nostrils of the 
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Eagle are very useful for the purpose of respiration, but the 
bird has apparently little or no olfactory sensibilities. The 
stench that arises from an inhabited Plagle’s nest is quite beyond 
the power of description, for the young Engles tliemselves are 
not the sweetest beings in the world, and their evil odour is 
supplemented by that which arises from tlie refuse food that is 
suffercid to putrefy in tlie very nest. 

There are very many sea-birds which hatch their young on 
ilie shelves of precipitous rocks, and of them I have chosen for 
an example the bird which is called tlie Noddy {Anous stolidus). 
It is a species of Tern, and has long been celebrated among 
sailors for the ease wilh which it can be captured, especially if 
tlie daylight has departed. 



The Noddy nK*slly chooses for its nesting-place some lofty 
precipice, and generally lays its eggs upon a shelf of the rock. 
Sometimes but rarely, it takes a hincy to some low and thick 
bush, and in any case is but an indifferent architect. Often 
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ilic nest is nothing more than a iK^a]) of seaAvcod, on the top 
of \N'hich is excavated a very slight liollow ; ami in no case 
docs the bird seem to exercise any skill in the disposition of 
materials. As it retui’iis year aft(*.r year to the same S2')ot, and 
never clears away the old nest, it manages in time to accumulate 
a liscap of seaweed that is sometimes more than two feet in 
thickness, and of considerable width. The bird is gregarious 
in its nesting, the rocky ledges being crowded with the rude 
nests, and the odour that ]U‘oc(‘e(ls from them being absolutely 
intolerable to human nostrils. The eggs are rather pretty, being 
of an orange colour, spotted and splashed with red and purple 
of different shades. 

It is rare in England, hut there arc many British birds that 
build in a similar manner, such as the Solan goose, or gaimet, 
the cormorant, the guillemot, and various gulls. 

The nest of the NroHTiNGALE {Lttsemia Philomela) could 
liardly be ela.sse(l in any of tlie preceding groups, and therefore 
takes its phicc among the miseidlaiieous habitations. 

It is not built in the braiiebcs, nor in a bole, nor suspended 
from a bough, nor abs(jlutely on tlie ground. It is always set 
very near the ground, and in most cases it is scarcely raised 
]noi*e than a lew inches above the soil. In one sense it is not 
a pretty nest. It is CAuiainly not a neat one, and its ai)parent 
roughness of eonstiuctiou is probably intended to make it l(‘ss 
cniis])iciious. The discovery of a Nightingale’s nest is not an 
('asy task', unless tlie eye be directed to tlie spot by watching 
the movements of the bird. It is always most carefully hidden 
under growing foliage, and so well is it concealed that even in 
places where Nightingales abound, the detection of a nest is 
always welcome to the (*gg-huntcr. 

The materials of the nest ai‘e equally calculated for conceal- 
ment, consisting of straw, grass, little sticks, and dried leaves, 
all being jumbled together with such “ artless ait,’’ that even 
when a nest is seen its real nature often escapes the discoverer. 
If the same materials were seen in a branch at any height from 
ilie ground they would at once attract attention, but in the 
position which they occupy they look like a mass of loose debris 
that has been blown by the wind and arrested by the foliage 
omong which it has lodged. 



624 


HOMES WITHOUT HANDS. 


The eggs arc equally inconspicuous, being dull olive-brown, 
without a spot or streak. After tlu'y are laid, the lively song of 
the Nightingale becomes less and less frequent, while after the 
young are. hatched, the bird is silent until the next season. The 
Niglitingale is as anxious to conceal itself as its nest, and never 
intentionally shows its brown plumage, though it will sing 
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within six feet of a listener who will remain quiet. In the 
spring the bird seems as if it mmt sing, no matter who may be 
near, and its spirit of rivalry is so great, that the “jug-jug ” of 
one Nightingale is sure to set singing all the others within 
hearing. 

The Wandeuing Albatros (Diomedea exulans), the giant of 
the petrel tribe, makes it nest aricr a peculiar fashion 
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It chooses the summit of lofty precipices near the sea, and its 
nest may be found most plentifully in Tristan (rAcunha and 
the Marion Islands. The Albatros is lord of tlie country, and 
no other living being seems to intrude u])on its nesting place. So 
completely do the birds feel themselves masters of the situation, 
that if a human being penetrates to their haunts, they quietly 
move about as if he wore non-existent, and do not appear to. take 
the ]ea.st notice of him. On such elevated positions the cold is 
necessarily intense^, hut the Alhalrus cares not for tlie cold, and 
brings up its white-coated young in a temperature that few 
hiiinaii beings like to endure longer than lu'ctlful. 

No ]>arti( ular l)ed seems necessary for tlie (‘gg, for the mother 
bird siiiqdy dejujsits it on the hare gronnd, and then scrapes 
earth round it so as tt) form a small circular wall, as may he seen 
])y reference, to the illustration. If their lu'st be jqvproached V('ry 
closely, the alarmed parents snap tlieir bills like angry owls, and 
if they wish to bo very aggnissive llt^y discha)g(i from tlunr bills 
a quantity of oil ; bnt they scmuji to have no iileas of actual light. 
Tlie Albatros lays only one (‘gg. 

Ouu last samjdc of “ Homes williout Hands" is the ing('.nious 
structure that is made hy the Coot {Fulica atra), the Hald Coot 
as it is sometimes called, on account of the horny plate, on the 
foreliead, which is pink during the breeding season, a.nd white 
during the rest of the year. Altliough the general cohmr of the 
Coot is black, it is a jiretty bird wlam in the water, and if the day ])e 
calm, the lellectioii on the surface has a very curious effect, the 
wliite patch a])}>earing as if it rose to tlie surhice of the water 
every time that the bir»l nods its head in the act of swimming. 

The favourite nesting idaces of the Coot are little islands on 
wliich the grass grows rankly. Failing them it wiU make its 
nest among reeds and rushes, binding and twisting them together 
until tliey^ are firm enough to support tlie weight of the nest, 
the bird, and the many eggs. Should it not find either of these 
localities, it will build on the edge of the water, and almost 
invariably contriv(‘s to make its nest in such a manner that it 
cannot be I'oached from the land. The quantity of reeds, b\il- 
rushes, sedges, gl ass, and other materials used in the nest is very 
surprising ; and yet, in spite of its large dimensions it is not a 
conspicuous obj(.*ct. The nest coniains a great number of eggs, 
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seldom less than seven, and sometimes twelve or fourteen. They 
are whitish, and profusely spotted with irregular brown marks. 

In the illustration, the haunts of the Coot are well represented. 
In the foregi'ound is seen one of the grass tussocks, of which a 
pair of Coots have taken possession, and in which the young are 
seen under the protection of their parents. Similar tussocks 
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protrude from the shallow water, and from one of them the 
mother Coot is issuing, followed by her young brood. In the 
background are seen a pair of swans, one of which is bearing 
her young on her back, according to the custom of her kind. 

As is the case with many of the illustrations to this work, the 
sketch was taken from nature. 
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Golden, 535. 
Orchard, 242. 
OrioluSy 535. 
Ornithorhyivch%JLSy 47. 

Ortlu)tomu8y 210. 

OryctcropuSy 44. 
OrycteSy 131. 

Osmia, 176. 

Oven Bird, 310. 

Owl, Burrowing, 24. 

Coipiiinbo, 24. 
Oxybclusy 133. 


P. 

Pa I N 1 i:i) Hon e v-eateu, 

220 . 

Palm Swift, 207. 
Pandioriy 473, 

PaniscuSy 480. 

Parasitic Nests, 467 
Paricsy 80, 328. 

Passer y 476. 

Pasteboard Wasp, 259. 
PelopoeuSy 186, 354. 
Pencilled Bettong, 305. 
Penduline Titmouse, 212. 
Peacock Butterfly, 445. 
Pensile Birds, 199. 
Insects, 251. 
Mammalia, 194. 
PcrainelcSy 307. 

Petrel, Stormy, 67. 
PhaHhorniSy 230, 256. 
Pheasant, Native, 324. 
PhilanthuSy 134. 
PhiUtoeraSy 416. 

Pholasy 99. 

Phytomyza, 509. 

Pictty 332. 

Pichiciago, 40. 
Pichinchiaii Hill Star, 
235 

Piddock, 99. 

Pied Grallina, 312. 
Eigmy, Cramer’s, 299. 
Hermit, 232. 
Rod-headed, 299. 
Pine- Pine, 217. 
Pine-ereeping W arbl or. 

Pirate Spider, 698. 
Placostegvsy 398. 
Platypiis, 47. 
PUctorhynchuSy 226. 
Pliopassery 202. 
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Ploceus, 201, 203, 207. 
Polar Bear, 30. 

Polistes, 267, 275, 461, 
681. 

Politician, 247. .■<: 

Polyhia^ 422. 

Polycrgus^ 459. 

Pplyzoa, 595. 
P^omatorhmuSy 472. 
PnmatostcguSy 399. 
PompiluSy 132. 

Porcupine Ant-eater, 52. 
Porthesiay 292, 445, 577. 
Potter, 404. 

Penciled Rat, 33. 

Prairie Dajr, 22. 

AVarMer, 248. 
Pnodovltty 42. 
Processioiiary Moth, 573. 
Psc'udostomay 33. 

Psychey 285. 
Plilonoj'Juf'HchuSy 338. 
PtilotuSy 218. 

Puffin, 61. 

PalcXy 509. 

Pur{de Grakle, 473. 

Puss Moth, 480. 
Pyrrhnlay 530. 


Q. 

QiiiscaJuft, 473. 


R. 

R AUDIT, 25. 

Rabbit-eared Bandicoot, 
307. 

Racer (h’ah, 90. 

Ratt S]>ider, 596, 597. 
Ramphasios, 81. 
Jlaphigastevy 572. 

Rat, Camas, 35. 

Mole, 3,5. 

Pouclie<l, 33. 

Razor Shell, 105. 
Red-backed Shrike, 561. 
-billed Weaver, 200. 
Coral, 388. 

-eved Plvcatcher, 
247. 

-headed Pigm 3 % 299, 
Organ -pipe Coral, 

391. 

- winged Starling, 
637. 

Reed Warbler, 648. 
ReguheSy 223. 

Reptiles, BuiTouing, 84. 
Republican .Swallow, 31 6. 

Hhagiiimy 176. 

Rhipiduray 227. 


Ringdove, 641. 

Robber Crab, 90. 

Rock Warbler, 215. 
Rose-cutter Bee, 177. 
Ruby-tailed Flies, 481. 
-throated Huniining 
Bird, 656. 

and Topaz H umniing 
Bird, 238. 

Rvifons-Wllied Swallow, 
317. 

- nocked Swallow, 
316. 


S. 

Sahcllay 405, 406, 407. 
Straight, 407. 
Trumpet, 405. 
Sacrifice and Self-.sacri- 
fice, 27. 

Sialicariay 547. 

Sand Martin, 55. 

M(dc, 35. 

Saperday 185. 

Sappho Coniot, 234. 
Miimitty 279. 

Saiiba, 122. 

Saw-bill JJuiiimingBiid, 
235. 

SaxicaiUy 103. 

ScarabamSy 156. 

ScoHuy 131. 

Scolytusy 168. 

Scorpion, 110. 

Sea Mat, 595. 

Sedge Warbler, 547. 
Serico7iii% 213. 

Scrjyiday 394. 
Shell-binder, 400. 
Slieldrake, 64. 

Sliipwonn, 106. 
Short-tailed Ficld-M ou.se, 
598. 

Shrew Mole, 1 4. 

Shiike, Gr<‘at (irey, 561. 

Red-backed, ,561. 
Shrimp, Caddis, 409. 

‘Wood-l)oring, 93. 
Siffleur, 33. 

Silkwonn, Ailanthiis, 
282. 

Ampliitrite, 407. 
SileTUy 631. 

Singing Honey-eater, 
218. 

SireXf 181. 

Sittay 78. 

Slepez, 35. 

Small Ermine Moth, 292, 
442, 445. 

Snail, Boring, 96. 

Snake, Yellow, 85. 


Social Birds, 416. 
Grosbeak, 416. 
AVeaver Bird, 416. 
Insects, 421. 
Mammalia, 511. 
Solen, 105. 

Song Thrush, 314. 
SpalaXy 85. 

Spangle Galls, 493. 
SjiaiTow, 476. 

-Hawk, 472. 

Hedge, 503. 
S>pc.nnophiluSy 22. 
Hphe.qidmy 185. 

Sphc'xy 132, 581. 

Spiders, 560. 

Burrowing, 111. 
Garden, 300. 
Geometric, 303. 
Pirate, 698. 

Raft, 596. 

Tufted, 568. 

AVatcr, 37l>. 
Spirorbis, 400. 

Spizay 550. 

Sj)()t tod -backed Weaver 
Bird, 201. 

Bovver Bird, 342. 
Sjinrgo Moth, 293. 
Squirrel, Chijqn’ng, 31. 
Starling, 76, 473. 

Red-wiiiged, 537. 
Sticklebacks, 373. 

Fiftoon-s])iiio(l, 375. 
Stockdove, 64. 

Straight Sahel la, 4(t7. 
f^ttmmsy 76, 473. 
Sub-aquati<*. Ne.sts, 373. 
Swallow, 321. 

CUimuey, 321, 
Dicainim, 223. 
Edible, 615. 
Republican, 316. 
Rnfous-bollied, 317, 
-necked, 316. 

Swift, 82. 

15ilin, 207. 

248, 531. 
tSyncrxay 439. 

Syringfi, 391. 


T. 

Tachiiuiy 481. 
TachomiSy 207. 
Taba Weaver, 200. 
Tailor Bird, 210. 
Tallegalla, 322. 
TayniaSy 31, 
Tarantula y 115 . 
Taduay 255. 
TautkOy 363. 
TenehriOy 172. 
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Tepliritis, 299, 509. 
Terehella, 400, 404, 405. 

Weaver, 405. 

TeredOy 106. 

Termites, 848, 605, 
TermeSf 351, 

TestudOf 84. 

TextoTy 200—207. 
Thalarctoa, 86. 
Thalmaidromay 67. 
Tluxluraniay 237. 

Thistle Gall-fly, 505. 
Thrushj Song, 814. 

Tiger Beetle, 151. 

Moth, 286. 

Tinea, 191, 609. 
IHnnunculus, 473. 
Titmouse, Cole, 80. 
Long-tailed, 328. 
PenduUne, 212. 
Tockus, 326. 

Toddy Bird, 249. 

Topaza, 5.54. 

Tox)az, Crimson, 554. 

Fiery, 554. 

Tortoise, 84. 

Tortrix, 295. . 

Toucan, 81. 

Trap-door Spiderr^-liiL^ 
Tree Caddis, 592. 
Lackey, 578. 

Wasp, 257. 
Trichoplera, 381. 
Trigona, 269. 

Trochilm, 232, 556. 
Troglodytes, 333. 
Triiinpet Sahclla, 405. 
Trypoxylon, 254, 353. 
Tubicolous annelids, 393. 
Tuchuto, 173. 

Tufted Spider, 568. 
TMpora, 391. 

Turdics, 314. 

'.riirkey, Brush, 322. 
Turtledove, 542. 


U. 

Upupa, 79. 
Urophora, 505. 


V. 

Vanessa, 445. 

Vesjm, 256, 358, 436. 


INDEX. 

Vervain Humming Bird, 
560. 

Violet Clavellaiia, 389. 
Vireo, 540. 

Vole, Field, 598. 


W. 

Warbler, Fan - tailed, 

211 . 

Pine-creeping, 248. 
Prairie, 248. 

Heed, 548. 

Bock, 215. 

Sedge, 547. 
Wart-bitor, 161. 
Washington, Bird of, 
632. 

Was]), 139. 

Beetle, 174. 
Canipanular, 259. 
Common, 256, 358 
Dauber, 355. 

Mud. 457. 
Norwegian, 257. 
Pasteboard, 259. 
Tree, 267. 

Water Hen, 544. 
Watering-pot Sliell, 106, 
Water Mole, 46. 

Spider, 379, 

Weasels, 20. 

Weaver, Gold • ca]>]»od, 
205. 

Mahali, 202. 
lled-billod, 200, 
Sociable, 416. 
Spotted-backed, 201 . 
Toha, 206. 

Yellow - crowned, 

201 . 

Tercbella, 405. 
Weelah, 322. 

Weevil Cionis, 278. 

Hypera, 278. 
Weevils, 173. 
Whip-Tom-Kelly, 247. 
White Ant, 343, 605. 
Coral, 389. 
-eyedFlycatcher,247. 
•shafted Fantail,227. 
-sided Hill Star, 234. 
-throat, 643. 
-throated Honey - 
cater, 222. 


Willow Bee, 177. 
Wish-ton-Wish, 22, 
Wolf Moth, 191. 

Spider, 115. 
Wl6dchuck, 33. 

Wood Leopard Moth, 
190. 

Mouse, 601. 
Woodpeckers, 70. 
Woolly Bear, 286. 

Wren, 333. 

Golden-crested, 223. 
House, 335. 
Wryneck, 76. 


X. 

Xantliornis, 242. 
Xenia, 390. 
Xylophaga, 183. 
Xylophaga, 104. 


Y. 

Y ELLOW-BKE ASTED 

Chat, 539. 

-crowned Weaver 
Bird, 201. 

Snake, 85. 

-tailed Acanthiza, 
216. 

-throated Chat, 540. 
-throated Seriooriiis, 
213. 

Warbler, Blue-evcd, 
631. 

Yi)liantes, 239. 
Yponmnenta, 292, 442. 
Yanx, 75. 


Z, 

Zeonia, 519. 
Zeugera, 190, 531. 
Zoarees, 291. 

Zo^a, 582. 

Zonurus, 47. 
Zoophyte.s, 386. 
Zootoca, 41. 
Zozymus, 577. 

Z war to Slang, 126. 
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